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{L999 ed of among Sea-men, being the firſt 
kD ſruites of Mr. Alpley's Mathematical 
Studies, bath paſſed f:we Impreſſzons, 
without any alteration \ and ſo1 doubt not might 
_bave done ſtill : But becauſe ſince that time there 
Fave been ſewerall bookes put out of this nature, 
1 hawe procured this to be reyiſed, and ſeverall 
: alterations and additions to be made therein, So 
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| GLASS 
| The Firſt Book. 


CHAP. I. 
The Explanation of certain Terms of Geomary, 


d@Eingintended in this Treitife of the plain Scale, 
=» (0' deelare 'the' minney _of piojeRior of the 
, Sphere, '&r plane, Thave thought ficting firſt; ts 
"hc unto you ſome: rexrms of Geometry which 
are neceſſary for the unlearned 40, know, {for 


= 


UIELHS: wok reLiicy'Intice this Treatiſe ) before 


r 


-'ehi6y enter terb"rfle-defitition of. the ' Sphere. 


6h 
* | 


Fiiſt therdfore 1 intend 61dlaremts you, what poin: or prick iy, 


| andaſterward a Line both right and crooked, 'and ſuch forts thereof 
| asareappercinent unto the operations-and uſe of this Seale. - _, .* 
Pantum,or a pointy is che begi 


eginning of. chings;>r'a prick ſuppow 

ſed indivilible, yoid off gs bread: an Tops 85 inthe Figs) 

following is. noted by the paintor prick-A.. i b Phy {2 » HA. 
Linea, ora Line; is a ſuppoſed lengthy or a thing extending it (elf* 


in length,no« bying breadch. nor thickaels,as is ſer forth unto-youby” 


the Line BAD. 
TRI tans \_ A 
v3.5 = oy , 
7 =” DOTeA = i 
E626 T 


Parallla, or x Parallel Line, is a line drawn by the fide of ans. 
ther line, in ſuch ſort thay, they may be /equidiſtant in all places. 
And of ſuch parallels, two qnly belong uero this work of the plain 
jor that is to ſay, the right lined Pacalle), and the, circular Pa« 
rallel. - os : | ple, RPIEY 23 

Right lined Parallels -are cvs right lines equidiaatant from 
another, which bing drawn Forch infinitely, -would ri*ver'couch or 
meet one another, as you may (-e1n the Figure,where the line'H Tis 
Parallel uncothe line GE, and the line G F 4s Parallel unco _ 


. \.— 
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A circular Parallel is a circle drawn eitker within or without 
another circle upon the ſame center, as you may plain]y ſee by the 
ewecirdes BCD E, and X V Y W._. Theſe circlesare both drawn 
upon the center A, and therefore are paraltel the one unto the other, 
There is another kind of Parallel alſo, which is called a Serpemeine 
Paralle], bur becauſe it is not belonging unto the ule of this Scale, I 
will omit it, and ſo proceed unto the teſt, if | 

Perpendiculnm, or a Perpendicular is a line raiſed from, or let 
fall nponanother line,making equal Angles on both ſides,as you way 
ſe declared in the figure, wherein the line A C is perpendicular un» 
co the line B A D, making equalengles in the point A» SEE. 

Diameter cireuli, or the Diatneter of a Circles Is a right line 
drawn thorow the center of any circle, in ſuch ſort that it way divide 
thecircle into two equal pzrts, as you'may ſee the line BAD is the 
Diameter of thecircle B C DE, becauſe it paſleth thorow the center 
A,and the two ends thereof do diyide the circle into two equal parts, 
in the two extreams B and D, making the ſemicircle BCD equal 
unto the ſemicircle D E B. | | 

| Semidiameter circuli, or the ſemidiameter of a citcle is half of 
the Diameter, and is contained betwixt the center, and the one fide 
of the circle, as the line AD is the Semidiameter of the circle 
BCD E. This Semidiameter contains 60 degrees of the line of 
Chords, which we ſometimes call the Radius. 

Semicirculus, or a Semicurcle, is the one half of a circle, drawn 
upon his Diameter,and is contained upon the Superficies, or Surface, 
of the Diameter, as the Semicircle B C D which 15 half of the circle 
B C D E,and is contained above the Diameter BAD, 

Buadrans circali, is the fourth part of a circle, and js contained 
berwixc the Semigiameter of the circle, and a line drawn Perpen= 
dicular, unto the Diameter of the ſame circle, frem the Center 
thereof, dividing the Scmicucle into two equal parts, of the which 
parts, the one js the Quadrant, or fcurthpanrt of the fare circle. As 
for exampk the Diameter of thecircle BCDE isthe line BA D, 
dividirg the circle into two equal parts: then from the center A 
raiſe the Perpendicular 'A G, CH Senycircle likewiſe into 
ewo equal parts; ſo.is A B-C, ox A CD, the Quadrant of thecirele 
BCDE, which wasdefireds'  ' # HO COM 


- 


CHAP. 1I 


The manner byw $0 raiſes P, reculicular frons the. middle of 4 line 


given, 
# TS. | oF 
aground line whereupon you wauld hay? a Per-. - 


D- cular raiſed, then open your Compaſicaqunco any di-- 


iiance { ſo.irexceed nor the end of your line,) placing one 


"  __ _ 


Example, ſuppoſe your Baſe or ground line whereupon | a Perpen- 
diculat is to be raiſed be the line F L K, and from L the Perpendicue 
lar is tobe raiſed, ſerone foor of your Compaſſes in the Point. 
and In other, make the mb _ | _ on both _ of __ 
gounc L;, opening. your es wider, ſer one foot in th 
point M, and with th oher drawche Axch Sover-rhe PR 

a ER then. 


— 
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then withtheſame diftanceof your Compaiſes, fervne foot inG, 
and with the other make the Arch R, croſfing che Arch S inthe 
point T,chenfrom T diahwihe line T L, which line is perpendicotar 
unto the line F LK-framthe pointL, which is the perpendicular 
defired, © ; 


A—— JS. 


CH AP, 11), 
Todat a Perpendicutar fall. from avy Point xffigned, wwto the middie 


of 4a lire. 


—}_ 


M8 fallbethe lineL F K, and the-point afſigned robe the point 

T, from whence'you would have a Perpendicular ler fall up» 

- on che fine F LK, firlt ſer one foot of your Compaſſes in T, 

ard open your Compalles unto any diFance ' fo thac it be morethan 

the diftance T Lywhich here we fuppoſe tobe the diſtance T M; then 

make in the line F L K the marks Gand M, then with your Com. 

paſſes take the one half of GM, which is the point L, then from L 

draw a line unto the point T, ſo the [Ine T L ſhall be the Perpendi- 

cular, which was deſired to be let fall from che aifigned point T-unto + 
the middle of theline FLK, | 


'Þ E T che line whereupon you would havg a Perpendicular let 


——— 


CHAP. 1v. 
To raiſe # Perpendicular upon the end of a Line.. 


raiſcd, be the line B LK, and from the point F a Pecpendicu- - 
lar is to be raiſed ; firit open ycur Compaſſes unto any di- 
Rance, which here we pur to be the diſtance EG, and ſer one 
foot of your Compaſſes in the point F, and with the other draw the 
Arch DEG, then ſer one foot of your Ccmpaſies in the point G, 
and with the other draw the Arch E ; then placing one poine of ycur 
Compalles jn E, with the other draw che Arch D B; then place yore- 
; Compaſlcs - 


Gait the line whereupon you would haye .z Perpendicular 
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4 Compaſſes in D, and with the ſame diſtance draw the Arch A, cuts - 
l ting the Arch D BinC, then draw a line fromCunto the end of 
'F| the line F LK, unto the aſligned point F, ſo ſhall the line CF be 
jj a Perpendicular raiſed from the end of the line Þ L K,and from the 
''l aſſigned point F, 
.CHAP- V, 


To let a Perpendicular fall from any point aſtgned unto the end of « 
Line. Ft ; ED 


E T the line F L K be the Baſe or ground line, and from the 

int I a Perpendicular is to be Jer fall upon the end of the 
ine at K; firſt from the aſſigned point I,draw a line untoany 
part of the Baſe, which ſhall be the line-I HM, then find 
the middle of the line I M, which is atH ; place therefore one foot 


N N 
FE G K 


of your Compaſſes in the point H, and extend the other unto T, with 
which diftarce draw the Arch I N K upon the Center H, cutting the 
Baſe or grcund-linc inthe pointK, then dray the lineK I, which 
line ſhall be the Perpendicular defired. 


CHAP. 
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CHAP. VI. 
Aright Ling being g iven,how to draw another parallel there nnto at 
any diſtance required; - 


anoth-r righe line C D which ſhall be paraliel co the former 
line A B, and at the diſtance A C. 
Firſt open your Compaſſes to the diſtanee A C, then ſer 

one foot in the 
point A, with the =—_ <<. De 
otlicr defcribe the on” Y _ oy, © 
Arch C; again, 
place one foot in 
B, and with. the 
other d:ſcctoe the | na 
Arch D; Then A B 
draw the line C D, fo that itmay only touch the two Arches C and 


D, ſo ſhallche line CD, fo drawn,b ; 
Rance required, : be paralle] co A B, andat the die- 


I the line givenbe A B, unto which it is requiredto draw 


ee Ip we—_—_—— 


CHAP. VI. 


A right line being given, how to draw another parallel th , 
which (hab alſo paſs through a point aſſigned. FN" Rong 


" ErABbealinegiven, and the point afſivned be C: and ler 

itbe required co draw another line parallel checeunto, which 
ſhall paſs. through the given point G, - 

Furſt, take with your Compaſles the diſtance from A to 

; | Cand. 


A De 2en=Mans Ghar. | 
|. C, and placing one foot thereof in B, with the other deſcribe the 
ſ Arch D E, Then take in your Compaſles the whole line A B, and 
l placingone foot in the given point C, with the other foot deſcribe 


<3 ax. $03 42 


- 
- 
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the Arch F'G, crofsing the former Arch D Ein the point H. Laft ly, 
if you draw the line C H, it ſhall be parallel ro A B, 


N Ow TI doubeRt but you underſtand the way to let fal,or to raiſe 
any manner of Perpendicular line, either from, or upon any 
part of a line: as alſo to draw lines parallel one to another at any 
diſtance required, therefore now I intend to proceed unto the main 
;P2int here aimed at, which is, to declare, and make known unto you 
the {cveral operations performed by the plain Scale, which though it 
be in uſe with very few, yer itis moſt neceſtary for Sza-men, becauſe 
2]| queſtions in Navigation are chereby eaſily and plainly wrought, 
And alſo all quettionsin Atronomy- ('belongirg unto the expert, 
and induſtrie1s Sea- men) may: both ſpredily and eaffly be wrought 
by the ſame Scale : in regard whereof I have declared in this little 
Book, that knowledge ( which God hath brenpleated ro beſtow ups 
on me.) concerning the necefſary uſe and praQice thereof ; hoping 
that you will as kindly accept it,as it is freely offered unto your cours- 
tcous confid:rations. | ; 


'E 


CHAP. 


The Sea-wane laſh, 9 
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CHAP. VII, 
Of the deſcription «f the Seale, 
His Scake uſually is divided iriro three pants, thefift where» 


1% of is a Scale of equal Par:s, divided into files, or 


Leagues,'rom 1 unto 100, and upwards, at your pleaſure, 
and numbred with 10, 20, 30, -40, and fo torth unto the 
end. A!ltheſe diviſions are equal one unto another, and is in uſe for 
ro mcalurethe Leagues that any ſhip hath run upon any courſe, or 


- the Leagues" thar ſhe hath raiſed or depreſſed the Pole, or deparred 


: the Meridian, as in the work, hereafter (hajl be more fully declated, 
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Theſecond part 8fith $6] he (ingle ou a circle,or 

quaÞDglvitions,repretengc- 
afitz ard are Numbred with to, 
1831 uſe ro-meaturtany pare 
o-go drortes: Themumberof 


theſe degrees from 1 unto 6e is called che Racius of the Scale, upon 


- Which diſtance all cirgles,ax614 bedrawn, - whazcupan! 60. of theſe 


Radius. = 


Degrees are.the Semidiameter ohany Ciiele thar:is Urawn upotichar 
I 0 - 2 Bag : M: ned OT err SA 

The third part of the Scale is divided into eight parts, repreſent- 

;ng the Points or Rumves of the Mariners Compaſs ; which inal} 

| ID ars 


" Mt 
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are 32 points : but upon the Scale there are only $ reckoned, which is but 
one Quadrant or quarter cf them, being to be reckoned from the Mey 
ridian of North and South both wayes, as you may ſee more plainly by 
thisfigure, repreſenting che orJer of the points of the Compaſlc, 


, go {sf 


” 
# 
# 
z 
J 


> 1)o | 41 © 210 49 o 6[ 


- ns MM... 
4o Glo 2 


oo 
Y 


Yo ts 710 Gogh 


"arr 1, — - ”— nt wo > —_ 
4: 4 5 IO NOOTIL. OTST 27 9e7 


Fr is uſuall alſo ts have another line placed upon your Scale , to ſhe 
.you how many leagues make a degree of longitude jn every latitude, co 
cexning which you ſhall baye direQions inthe 14 Chapter tollowing. 
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CHAP. 1X, 


Xnowing the conrſe any ſhip hath made, axd the leagues ſhe hath 
ſailed; to find how much ſhe hath raiſed or depreſſed the Pole; and 
likewiſe how much ſhe is departed from her firſt Meridian, 


The Courſe is South-weſt and +4 South, the leagues ſailed are 100, 


the difference of the Latitude, and the diſtance of the Meridiaxs 


is required. - 


Center A, let fall che Perpendicular A F, which repreſents the 
Meridian ; then opening ycur Compaſſes unto the Radiusof 
your Scale, ſer one foot thereot in the | | 
Center A, and with the other draw pg . _ 5 i 
the Axch K CB: Then in regard + het 
your Courſe is South-welt and by 
South, that is three points from the 
South, take three of the eight points 
of the Compaſſe with your Com- 
paſſes, out of your ſcale, and place 
them fremK ro C; then draw the 
line ACD, which repreſencs the 
Rumb or point of the Compaſle you 
have failed upon ; Then out of your 
ſcale of leagues, rake with your com- 
paſſes the number of leagues you 
have ſailed upon this courſe, which | : 
is 100 leagues, and place chem upon theRumb tine A C D, from 
A'to D, crofling the line ACD at theend thereof with the ach 
GDH: Then from the point D, draw the line D F parallel cothe 
live A Byſo it will cut the Meridian line AK F in the point P.- 
Now you muſt heedfully obſerye this point D, for this repreſents 
the place where your Ship is, and doth ſhew both the differencefo 
the fatitude of the place you are in, and alſo your diftarce or depar- 
cure from your fiiſt meridian. 
Fult for the latitude, you fee the line D F, being paralel co the 
C 2 lline 


]- tne firſt demon ration, firſt draw heles AB, nd from the . 


JE-SCAMHERS Cilake.- 


tine A B, cuts the Meridian line AF in the point Fs So that if 
you cake the ditance F A with your Compaſles, and apply it to the 
ſcale of equal leagues, you ſhall find it is juit $3 leagues, which 
counting 29 leagues co a degr makes 4 degrees 9 min. and ſomuch 
you haycaltered your latitude by the ſaid courſe, which degrees arid 
minutes being added to, or ſubſtraRted from the latitude of the place 
you came from, according as your courſe requires, ſhews you al- * 
waies the true latitude you are 1n- 

Likes: iſe from this point Dytake with your Compaſſes the diſtance 
DF, and you (hall find it by your ſcale of equal leagues to be 56 
leagues, -and ſo much you are departed from your firtt Meridian to 
the Wett-ward ;- which whea you arc near the Equinoctal, where 
the drgrees of longitude are equal to the degrees of latitude, would 
ſhes the Longitude, by caking 20 leagues for one degree, &c. fo it 
would be two d-grres, and 48 min« for your difference of longitude, 
from your firft M-ridian A F. Bur in otherplaces; you mult firſt 
I-ain howmany I:2gues make a degree of longitude abouc thae latj» 
rude where you are, and fo turn your leagues of diliance from the 
M :: idiain, 11to degrees and minutes of longicude, of which mote 
heceatter, Chap. 14, a | 3 

I hzye been cheſarger intheſe rwo/Propolitions, becauſe they arc 
che firſt, for che bereer underſtandirgot all the relt ; and becauſe chey 
are molt neceſſary, for thereupon depends the knowledge of the true 
| Traverſe point, and the keeping ot-your dead reckoning, Now be« 
cauſe this cannot alwaies be keptexaGtly, iris i6 be:ccorrectes by the 
obſervation of the latitude, according co this tollawingpropotition,. 
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Knowi'g the difference of latitude of two places, and the R wmb you 
h ave ſailed upon, to fird the leagues you have ſailed, and the 
diff. r:nce of Meridiazs, 

T he Pole depreſſed four degrees and the RumbSouth-Weſt by Sunth 
or the third from the Wieridian, to find jour tree Trav: ſe point, 
Viz. how far ym have ſailed, and bow much you are departed 

from your firſt Mriaian, 


— HL _— 


In the firlt figuce 
x Rav che lines as in the former Chapter, ſo that A K F may 
repreſent the Meridian line, and A-C D may repreſent the 
third Rumb from the meridian; then becauſe you have al- 
cered your laticude 4 degrees, which make 80 Jcagues, take 
89 leagues with your Compaſſes out . 
of your Scale, and ſet them ypon the 
meridian line A F, from AtoL : | 
Thea keeping the ſame diftarce of KAN 
your Compaſles, draw the line LM E - 
parallel to A B, (or elfe you may e- / | 
r:& E M perpendicular to the line F | 
| 
| 
| 


A F,ia the poigt L)and mark where IP 
:ne faid I'M croſseth the Rumb line "L3G | 
A CD, which is in the point M. | _— EC 7 
This point M is the true Traverſe G {: 

point, the leagues failed are ſhewed- Of; 

by the line A M, which being mea- 
ſured in the Scale,will be tound to be 
96 leagues and an half, and the de- 
parture from the Meridian is LM, which is 54 leagues. 

Now by this Propofition (as I faid) you may corre your dead: 
reckoning ; -for ſuppoſe by the former propoficion you reckon you 
had failed xco {:agues upon the third Rum, then as you ſee there, 
you ſhould haye beca at che point D, and have alcered your lacirude 
8 3 leagues 
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8 leagues, and departed from your Meridian 56 leagues 5 but now 
ſuppole that by a good obſervation of the latitude, you find that you 
have altered the Jatitude onely 80 leagues, from A to L, by drawing 
thi: line LM, which crofseth the Rumb or Ships way in M, you 
may conclude your true Traverſe point to be at M, fo that you have 
failed only from A ro M,which is 96 leagues 3, and departed from 
your Meridian 54 leagu:s, So that as you are ſhort of the latitude 
you reckoned for 3 leagues or 9 min. youare alſo ſhort of your way 
you reckoned 3 leagues 41nd two leagues leſs in your deparcurefrom 
the Meridian. And this you muſt account for your true reckoning, 
being thus correctcd. 


tet A ie. 
__—_ I — 


By the difference of the latitudes of two places and the diſtance be- 
tween their Meridians, to find the Reyymb by which you muſt ſail 
from the one place to the other, and how far t is from the one place 

to the other? : 
The difference of latitude between the two places is 4 deg.g min. and 


the diſtance between the two Meridians is 55 leagues, and it is 
required to find the Rumb from the on: place tothe other. 


N the former fipure draw the quadrant A KC B, thenturn your 
IJ degrees 9 min.of latitude into leagues,it maketh 83 leagues, 

which you muit place upon the meridianline from A toF, And 
from the point F draw the line F D parallel to the line A B. Then 
open your Compaſses to the diſtance of the meridians which is 56 
1-agues, and fer 1t on the line FD, from FcoD. Then lay your 
Ruler by this mark D and the Centre A, and drawtheline A C D, 
Then mark where this line cu:s the quadrant, which 1s in the point 
C, and ſcrcing one foor of your Compaſses in the point C open che 
other to K, and keeping your Compaſses art that diftance C K, mza- 
ſus ir upon your Scale, either in che line of Chords, or in the line of 
R« nbs, youth +l] find 1: to be in the one 33 deg. 45 min. and in the 
other put th- third Rumb from the meridian. So thac the Rumb from 
Ac: D:s $ wnh-wiit and by South, and the Rumbfrom D to A is 

the Rumb oppoſe tactennto, which 4s North-calt and ps 
hen 
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Then: for the diance between the two places ine the Rum), er 
one foot of your Compaſs?s in the one place at A, and open the o= 
ther toth? other place at D, and the length of the line A D incalue - 
red in the Scale of leagues, ſhe:xs the diltance berwecnthem to be 


juſt x00 leagues, 


Theſe three ( or rather theſe (ix) Propoſitions, ( for they are 
each of them double) are.che mott uſetull and neceſſary in the art of 
Navigation By the firlt of theſe, knowing the poinc of the Compafs 
you {ail upon, and judging howmany leagues you have failed there= 
on, you know and arc able co give a reatonable account where you 
are, both in reſpect of latizude and longitude. By the ſecond having 
a fair odferyation of the latitude at any time,you may more pertectly 
know. where you are ; and thereby correct your former account, 
And by this third you may know how to direct your courſe from 
any place to yourdefred haven, So that in effect you need no more, 
but ye for your better infi.uftion by variety of cales and examples, I 


ſhall proceed. 
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CHAP. XII, 


The difference of Latitude aud the leagges ſailed bring givin,to find 
the diſtane: from the Meridian, and the Rumb you have ſaued 
HPons 

Sailing 100 leagurs between South aud Weſt, untill the Pole be de- 
preſſed 4 deg.g min,the diſtance from the Meridian is demanded, 
and what Kumb you have ſailed upon? 


*. N the firſt figure draw the Quadrant A K C B, 2s in the former 
t: Chapters, and then reduce your degrees of latitude into leagues, 
.A ſ0-4 deg. 9 min. make 83 leagues, which you mult cake with 
your Compile out of your Scale of lezgues, and ſer them «ff 

Im this Meridjan line from A to F, Then from the point F draw 
the line F D, parallel to the line A B, which you may do with the 
fereſaid diftance of your Compaſſes. Then open your Compaſſes 
unto your diltance failed, which is 100 leagues, and fetting one foot 
of your Compaſles 1-the point A, with the other draw the _—_ 
; 'Ca- 
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Arch H G, cutung the line F D in thepoine D, So the line Þ D. 
meaſured in the Scalz of leagues, ſhall ſhew you the diltance from 
the M: ridian, which is 56 leagues, and if you draw the line A CD, 
if 4» the. Rum lineupon which you have failed, and the Arch KC 
1calucd inthe Scale of Rumbs, ſhews itto be the thixd Rnmb from 
thc Meridian, or South» welt by Sonths | 


CHAP. XIII. 


To find the diſtanre of any Iſland from you, that you may diſcer u 

at imo ſhati-ni, kn»weng the point of the Compaſſe, the Iſlan4 bea- 
reth unto each if the ſtations. ; 

S uppsſe,brins at Sea you 4:ſcover an Iſland bearing North-eaſt off 
you, which place let it be your firſt ſtation, and then ſailing ſeven 
learres full Nerto.yos 7bſerve the Iſland to bear full Eaſt off you, 
beck 1 he the fecond /t ation , the aemand si5to fond the diſtance 
if the ſaid Iſ1an4 from both the ſaid ſtatrors ? 


a N che ſecond fieure,or demon» 
| Poem let A be the firſt Stati- 

@&. on, and upon the Center A 

draw the Quadrant ABDE; 
Then in regard you found the }ſlind 
co bear Norch-Eaft from you, take- 
4 of your 8 points of the Compaſs 
our of the Scale, and place them up- 
on your Quad:ant from B to D, 
then from the Center A by the 
point D, draw the line ADP, re- 
preſenting the viſual linz paſſing 
between vour fight and the Iſland, being at che firkt Ration A, Then 
ſeenp when you bad failed 7 leagues Nurth, you oblerved the iſland 
to beai fill Eatt of you, fer oft the tard 7 I:agu:s from & co C, 
(reckoning every 19[: 2.8i3 $-al yur Scalc to be buc one) and from 
this poing C, which is the iecond ftation, diawikelin: C F pa:allel 
co 


ww » -Ww od ww. 
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w AE, and itwill curthe line AD PF inthe poigt F: Soſhaſlche 
point P, be che gjace of the IHfland defired, and the diftunce A F, 


- is the diftance of che land from the firft Racien , vie. 9 lragues ” 
> 


parts or almoſt ro leagues: Likewiſe the diſtance from C, to 
is che diftance of che Iſland from the {ceond Ration, which is jult ſe- . 


. yen lcagues, And bythis manner of work, you may find thediftance 


of any Iſland or head land from you , or you may cake the diſtances 
of as many places as yOu will of can ſce atany two fuch Rlations,and 
by the croffing of cheir viſtall lines, find their peſcionand diſtances 
each from other. _ "p 


——_— 
the. 


——— 
CHAP XIV. : 


To find bow mary leagues, miles, and. parts do makg one degres of 
ongitilde in ev:ry latitude. 3, 03 ADUBTAC 1 AE Sa 

Note, All this whit we have(bety ſo/ling acrording to the Rides's 
the plain (hart, which ſuppeſath the degrees of longitude to be 


I 


lſe and erroneont; it beikg trme dit ly th wear the Eqni- 
ial, where every degree of longitude cometh) 26 Iodgnds, as 

the degrees of latitude do ;_ But in places neer the Pcs if altvrs 
very muck, ſo that in the latitinde of EO degveer, 16 ledgnrs-maks 
4 degree of longitude: and in other Iatitndes the degrees of lon= 
girnde alter, as in this little Table which ſhes «rt what degree 
and minute of latitude, any nnmber of leagues make a degree of 

Sngitude, by which you may divide a Line upon year Scale. for 

your realy uſe, | 


7 Fry to the degrees of latitude, int all <p s, bot that is vary 
EY 


| 


—— [ng com F I J _=__ 
v [19113 211 
|18|25 50 | $166 a2 
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Now toretnrs to the Oneſticn, and ſhew you by demonſtration how 
zo find how many leagues, miles, ard parts, fake a degree 
"IT ale: mpenes in what uy of latitwade 7 


% þ 


P 


Ake 60 parts out of your 
Scale of equal parts, which 
you muſt 1eckon for miles, 
and count three of them'to 
a lcague, and therewitn draw the 
| quadrant ABC, thza from the 
þ | point B (et off the degree of the la- 
NJ. ricudeprepoled (which for example, 
B SA let it be 58 deg $.54m,)from Bro D, 
l. Jo av fs, then from the point D.draw the 
VF caraliels ro A B: Co ſhall the l-ngch of this line, D F; being 
" meaſured ia your Scale of lea TUES, ſhewy you the number of [eavucs 
and-miles, which anſwer to.a degree of longitnde in the ſaid laticude 
\ af:58 dgge 54m. which * (hall: find to be 31 mils, or 10 leaguzs 
-: nf one aule, $0.2 ſo B ne the Archof 51 deg.55 irin«the line 
E.G-ſhews one degree. of kt to be 37. miles, of T2 [ragus 'S 

and ane.mile.:. ...... 
The larger you. make yourQuidrant,the more x2 wil the-work 
- be; adthop the lexgues and miles more exaAtly, which you may 


. makejngy 4, Ales WG allowing, 
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A Table ſhewing howmany leagues, miles, and hundred | 


on” 


T | pa-rs of a mile make one degrce of longitude in any latirude. | 
4 ord A _ 
(8 'EN- : E : © | © 5 | p- £ JE E, 
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C H A P. XV. 

The difference of latitude, andthe Rumb or diſtance ſailed bring | 
karws, to find the dift ance of the EMeridians,and thereby to find 
the degr.e; and minutes of the difference of longitude in any Ia- 
titude. | 

S ailmg from the North parallel of 56 degrees and,s min, latitage, 
100 leagues wpon the third R pwb from the Meridian, V1Z, 
Sonth-weſt and by South wntill | find the Pole is depreſſed 4 eg. 
9 m1, and the e Meridional dift ar.ce 36 leagues ; the lungituge is 
aefred thereby ? 


] 1 che het fhoure 


\ Ran the Quadrantos is 
0) i bi] ſhewed beforegthen reduce 
Po 'F ycar 4dr g. g min. 0' latte 


rut anto leagues, it makes 
83lezgues, wh:ch fer cftupon the i 
meridzan Tine from A ro F; Then 
rpIn cheRumdline ADC fer ff 
the diſtance ſaſied from A to D,- 
_ and a'ter(by theſe rwo proints,draw 
—|& the line F D; $u ſhall Dreprefenc 
the place of the Shipandas AF is 
71 the difference of hritude,ſo F Dis 
'F the difference of meridians, which 


ks in the faid middle latnude make one 
; degree 
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degrze of longitude, and.you ſhall find in that Table,that in the 1a- 


ricude of $4 d, there is bur 11 leagies, and 2 miles, and 27 parts iN 
one degree of longimde ; Therefore open your Compaſics upon your 
Scale of leagues, to this 11 leagues, 2 miles, 27-pzFiS» 2nd keeping 
ur Compaſſes ac char diflance, fer one foor of themar 56 Jeagues | 
inyour See vf leagues, or inche line D Fin the figure, (or upen 
the like fine in your Chart ar any time ) eirher at F or D, and 
meaſure howmny times you find that diſtance either to thy end 'of 
your Scale coming backward,or inthe line D F,for ſo many degrees 
is the difference ot 1>ngitude, and ifany odde part t*main, you may 
proportion 1: by your eye, judging it to be a quarter, a third, an half, 
or any Pirt more or lefl: of a degree, which you may cither reckon 
by parts, or 15, 20, 20 &c. minutes, | 
Thus :bis linz D F veing 56 leaguzs,. opening your Compaſſes co 
11 leagues 2.m}-s 27 parts, you will fins this diltance in ir, 4 tins 
and 3 quarters; fo that the difference of lorgitude js 4 deg. 45 min. 
Oc you may reduce 1tinto mil:s and work by the rule of propore 
tion, ſo you ſhall find 
As 11 leagues,2 miles, 2+ parts, that is 35 miles 27 parts, 35,27 


To onedegree of longicude in the Jatitude of 54 d. 01,00 
S is 56 l:agues, or 168 miles, 168,00 
To 4 degrees, 76 parts. ©4 76 


Bur it your Scale be large, the other way with your Compaties 
will give you the degrees and paris of longitude as exaRtly as you 
need tor molt uſes; 

Alfo if the latirade fall not out in equal parts, you may find out 
for your odde minutes by proper:ion, for which purpole I have ſer 
the diff-rences berween cach degree in the Table, 

So that as one hundred parts or &o minutes being one degrec, ro 
the diffcrence inthe Table berween the two next degrees; 

So the odde hundred/parts or minutes of latitude, tothe pzrts and. 
minuces proportional to be allowed, 
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CHAP. XVI. 


Sailing from the South Latitude of 60 degvees, gl min, and from 
{0-pitwde 25 degrees, 24 min, 99 leagues, upon 4 Southweſt 
courſe : the latitude and longitude of the ſecond place u de- 
mandce. 


F is formerly taught, ther in regard you fail South-welt, rake 4 
F points of the Compaſle from yeur Scalc, and place them from B 


1 N the ſecond demonſtration,draw the Quadrant A B C D Ezas 


F . © uatoD, then by the point D draw 
vil = G). the line ADF, then place your 
ÞÞ. | 'F ninety nine l:agues upon the line 


A F- 4 AD Þ, from Aunco F, ſo ſhall Þ 
md | H 


| be the .place of your Ship, Then 
«i { D | fromFdiaw the line F C parallel 
aenm. 2 unto A E, cutting the line AB C 

/ in C, ſo (ſhall the diftance C A be 
the leagues you have run South, 

which is ſeyenty leagues, or 3 deg. 


PF A IKE, the latitude from whence you de- 


Sa wah 


CHAP, 


he. Sea-mans Claſs. 
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A Ship ſayling from the North Par allel of fifty degrees, having au 
hundred leagues to ſail South-weſt, and by&eft, by the way i5 
enforced by contrary winds to ſail upon ſevera.poiurs of the Comg- 
paſſe, firſt ſailing thirty leagues upon a direft courſe, thin Weſ 
North-weſt twenty leay nes, then South ſixty leagues, the queſtio 
is to find the latitude of rhe ſecond place, how far it is to the place 
whereunto you are bound, the diſtance of the Rumb that u bes 
awixt them, the diſt ance that you are from your firit Meridian, 
and thereby the difference of Iagitude, 


-point Ayraile the perpendicu lar A B, then open your Compaſs 


I the third demonſtration, draw the line A D, and from the 
unto the Ragius of your Scale; and place one foot theceof in 


the center 'A, and with 
the other draw the ,Yua- 


drant B CD, then take © 
three points of the come | 
paſſe & place chem upon 


the Puadrant'from D. 


unto C, then from the | 
Center A;by the point* || 
C, draw the liveA CL, {| 


100 Leagues 1n 1:ogcb,* 4. 


whicff is th2 true” coutſe” 
you are to faile, Then in 


regard you fayled thirtie | 
FaguesdireA;take thirtic”” 
, leapites from your Scale 


of equall parts, and place” 


them lpon the line AE C; ir extends from'Aunto E: theninre- 
oard you turned your Courſe, Weſt, Northwelt,from the Center E, | 
' dra thie Lfrie E G parallefſtinto &,D.and 264in from the: center E 
'drawche life B H perpendicular to E G, and paralle1l co A B, then 


CHAP. XVII. 


F 
| F: 

dem:3 N _ 

A Ro M 


wich 


OY A—— 7. = 

"Sh. | 2 JE I by -7 7 . f 
wizn the difiance of the Radiue,ſet one foot of your compaſles in the 
center E, and wich the other draw-the Quadrams G MH, and in re- 
d you ſayled Weſt,Norchwelt,which-is two points fromthe Welt 
|! 0 cake from your Scale two points of the Compaſs,ard 
place them upon the Quadrant GMH,from G uaco M,then from che 
center Eunco the pane M,draw che line E F M,chen take 20Leagues 
with your Compaſſes from-che Scale of equall paits, and place them 
u9on the line E F M, from E unco F, thea is your Ship in the point 
F. Laſtly, in regard you run South 60 Leagues from F, drawa Line 
Parallcli uncothe Meridian AB, which is che line F Lchen take 
from your Scale of equall parts fixtie Leagues,and place them from F, 
unto [zthers is your Ship in the point I: chea lalt of all is co be found 
how far itis co the place where unto you were bound, the diltance of 
the Rumb that is herwixt you, the degrees and minutes you have rai- 
ſed che Pole, the diſtance of departuce from the firſt Aferidian, and 
thereby the difference of Longitude: and that you may-ſo doe, firſt 
draw the line OI K, Perpendicular-unto the line I in the poim I, 
and with your Compaſſes opened unto the diſtance ofthe Raduis,ſer 
one foot of your Copaſles in the Center I, and with the other draw 
the Qua:irant.K N Þ, then in regard your ſhip'is inthe point T, and 
the place whereunto you arebound is the point I, therefore frem I, 
thorow the point L draw the line AL N,cuttiog the Arch KNF,in 
the paint N,cherefore/ſtr I E, be the Leagues you have unco the place 
whereunto you are bound, which is fortie one Leagues. anda halfe, 
and the Rumb the diſtance K N, which is Weſt, and by North,and 
three degrees unto the Northward, ſo likewiſe is the line A O, the 
number of Leagues you have run ue South , which is (ixtie eight 
Leagues and one mile,or three degrees and twenty five minutes, 
-which being taken from fiftice degi ces, the parallell from which you 
deparced, leaves fortie fix degrees and thircie five, minutes for che 
Parallel you are in. Laſt of all,ſhall che line I O, be: the: Leagugs that 
you haye departed your firt Meridian,which are forcig two _lexgizes 
and one mile, Then cake the middle latitude which: is forcie Sig 
degtees ſeventeen minuces and in the Table chap, 14 you ſhall fiad 
. that thirteen. Leagues. 0.mile,; 92. parts, do anſwer. unto a degree of 
:Longicude in ther Parallell;rhen {ercing one. foor of your Compaiſes 
'51;191 4742 IE 
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in thirteen Leagues, 

and ninety rwo parts, © = 
extending the other to ; 
the beginning of the |B | 
Scale , keeping the L£ 
Compaſſes at that di- a) 


Nance, turn them over p 

the line I O, and you © E- : 

ſhall find- ic contains Pd EY 
that diſtance three Prog E >. 


times and almoſt- a 'K 


8- 
D 
quarter , So the diffc- >, 
rence of longitude is 
three degrees -eleyen 
minutes, | H_- 


CHAP. XVIII. 


T wo Ships departing from one Parallel,and Port, the one inſayling 
eight Leagues betwixt the North,aud the Weſt, hath raiſed the 
Pole two degrees, the other in ſailing a hundred Leagues betwixt 
the North, and Weſt, bath rai ſed the Pole four degrees, IT de- 
mard by what Rhambs the ſaid Ships hav: ſailed, and the Rhumb 
and diſtance that is betwixt them? 


then in regard the ficſt Ship hath raiſed the Pole two degrees, 


which is forcie leagues,take fortie _ off your Scalezand ap- 
» 


|E the fourth Demonſration, draw the Quadrant AB CD E, 
from A unto G: then 


plie them unco the Meridian line A G 


from the-point G, draw the line G F, parallel unto A B, then ope- 


ning your compaſles unto 80 Leagues, ſer one foot in the Center A, 
with the other make a marke inthe line GF, which will beat F, to 
ſhall F be the place of che firſt ſhip ; the ſecond Ship hath -raiſed the 
Pole four degrees, which is 80 Leagues, therefore place 80 leagues 
upon-the Meridian line AG from A unto L, and from the 

point 
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point L draw the line LM, parallel unto G HF, then open your 
Compaſſes unto the diltance of a hundred leaguer, which are the 
Leagues the ſecond ſhip did run, and ſet the foor of your Compaſſes 
inthe Center A, and with the other make a mark in the line LM, 
which will be ac M, then draw the line M A, which is the courſe of 
the ſecond Ship, and the lirie F A, ische cowlſe of the firſt ſhip, 
then from F ler a Perpendicular fall, being Perpendicular to the line 
GF, which is the line F K, then opening your Compaſſes unto the 
Radius of your Scale, ſet one foot in the Center F, and wich the 
other draw the Quadrant H 1 K, likewiſe from P, the place' of the 
firſt Ship,draw a line by the point M,the place of the ſecond, cutting 
the Quadrant K H1, 1n1, fo letl K, be the courſe that is betwixt 
them, that is, if you will ſaile from the firlt ſhip unto the ſecond, you 
mu{t {ils North and by Eaft, and on? and fortie minutes ro the Eaſts 
ward, likewiſ: let F 24, be the diitance char is berwixt them, which in 
this Demon''ration is fortie Leagues, two mules, ſo ſhall B C, tethe 
courſe of the firit ſhip from the Weſt Northward,wh ch here is 
found co be thirtie degrees and one minut from the Welt Northward, 
or Northwelt by Weit,and three degrees and fortie four minutes to 
the welt ward, Lattly the Arch E D, 1 in the diſtance of che courſe 
that the ſecond Ship made from the North Wetlward, which is 
found by this Demonſtration ro be Norchwelt and by North, aad 


"three degrees five minutes ro the Weltward, 


CHAP. XI|X. 


Two Ships departing from one Parallell and Port in the Paralhll of 
47 deg.s6 min, the firſt in ſayling 80 leag, betwixe the North 
and Weſt, hath raiſed the Pole two degrees, I demand by . what 
courſe the ſecond ſhip muſt runn:, and how much ſhe ſhall alter in 
ber firſt Meridian or longunat, to bring her ſelfe 40. leagues 
and two miles North and by Eaſt, and 41, minutes to the Eaſt= 


ward of the firſt ſhip? 
lk the fourth Demonſtration draw the Quadrant ABCDE, 


chen mulciplic your rwo'degrees you have altered your laticude 
by ewentie and jr maaketh fourtie Leagues; which fourtie Leagues 
SOT 42 rea eras os. £2 5” 4 . = . . . 5 ſe 
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ſet upof the line A E L, from A unto G3 then from the point G 
draw the line G F,parallel nato A B,then open your Compaſi*s _— 
the diſtance of 80 Leagues, which are the Leagues your firlt ſhip d! 
runne , and place one foot of your Compaſſes in the Center A, = 
With the other make a marke in the line G F, which will be at — | 
point F, then from the Center A unto th: point F drawtheline AF, 
repreſenting the diſtance of the Ceurſe of che firft Ship 80 leagues 3 
Then from Þ let fall T Perpendi- 
cular F K,and upon the Center F, A 
wich the Radius of the Scale | 
draw the Arch HI K,Then in re- 
oard you muſt bring the ſecond 
thip North and by Eaft, and 41 
minutesEatward of the firſt ſhip, (3 | 
cake 11 degrees 56 minutes from 
your Scale of Chords, and. place .. 
them from Kanto I,up-n the qua« 
drant KIH, Then from F draw 
theline I F, and upon the line, L 
F I, place the diſtance that you 
muſt bring the ſecond ſhip from 

the firſt ( which is fourty leagues | 
and ewo miles) from F unto M: . So is M the place of your ſecor d 
ſhip. Then from M draw the line Ml L para'lel un:o F G, cutting 
the line AGLinL, then draw thelinz M A, cutting the Pua- 
drantBD Ein D, Sothallthe Arch D E be the courſe that the ſe- 
cond ſhip muft run, to bring her (clf fou'ty leagues and two miles 
North and by Eaſt, and 41 minutes Ea'? of the firſt ſhip. Then ro 
know what you have altered the latitude, farlt rake the diftance L A 
and apply ir unto the Scale of equall parcs, and you ſhall find it ro be 
80 l:agues, which is gult 4 degrees, which you hayealce:ed your la- 
titude, or Pcles elevation : which 4 degrees added unto the Jaticude 
yqu.depar ed from, it makes 51 degrees 56 min. for the latitude that 
your ſecon1 Ship' is in, then tak* the diſtance LM arid apply it ro 
* Scale, it giyes 60 leagues; then open your Compaſles uno the 
diſtance of che..middle latitude, which is 49 deg. 56 min: of the 
Chord, and apply it unto the Table of longitudes, and it gives 12 
Sik E 2 leagues, 
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leagues, and 2 miles, and 62 parts, to alter one degree of longitude 
in that Patallel : Then ſet one foot of your Compaſſes in 1 2 leagues 
2 miles, an4 62 parts, and open the other to the beginning of the 
line, and with that diſtance meaſure the line LM, being 60 leagues, 
and you ſhall find that it is comained there in four times and two 
thirds, ſo the longitude is 4 degrees 4o minutes, 


CHAP. XXI, 


Of the Ebbing and Flowing of the Sea, audof the Tides, and how 
zo fird then in all places, 


e; ET EET CTA =” 
A generall Table for the Tides in all places. 
The Moons A | | The Moons Honrs and minus es 
age, To be acded, ' age | fo be adaeds 
_ Daies, | Degrees: Minutes. Daies, \Degroei: Minutes | 
I 0 $ 16 {lo 48 | 
2.2 b 17 [1 36 
3 2 24 | 18- [2 24 
4-13 zt| - WP [3 hn 
IST 2 a IP —_ 
6 [4 - 48 I 4 48 
71% 36 j.--a3...1F I. 
8 |6 24 23 6 24 | 
9 7 I2 | | 24 \7 I2 
10 |8 O l 25 8 'O 
1 1. 
13 | 10 241 28 [10 34 
| I, Ix I2 29 IE I2 
i5 | © © | 30 1© a. 
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The uſe of the Table of the Tides. 
F' it is£0 be underſtood, thatby the ſwift motion of the firſt 


Mover, the Moon andall the reſt of the Stars and Planets) 

areturned about the World in four and twenty hours , upon 

which (wife motion of the Moon, the daily motions of the 
Sea, do depend, which motion of the Sea fallech not out alwaies at 
one hour, the reaſon thereof is, becauſe of the {wift motion of the 
Moon in regard ſhe goeth almot thirteen degrees in four and twen- 
ty hours, and the Sun moveth ſcarce one degree, which gives every 
day twelye degrees, that the Moon cometh (lower to any poinc in 
the Heaven than the Sun ; which twelve degrees makes fourty cighc 
minutes of time for the difference of every full Sea, according *urico 
the middle motion of the Moon, which difference is here fee down 
in this Table for every day of the Moons age, Therefore if you 
would know the full Sea ar arfy place in the: World, firſt you muſt 
know at what hour it is full Sea at the new or full Moon; which 
hours and minutes keep in mind, then ſeek the age of the Moon 
as is before taught, and with the number of her age enter this Table, 
under the Title of the Moons age, and having found her age in the 
Table, againſt ic you ſhall find the hours and minutes which are to 
be added unto the time that the Afoon maketh full Sea in any place, 
and the whole number of hours and minutes is the time that the 
Aoon maketh full Sea in that place upon the day defired, As for 
example, I deſire to know the full Sea ar Londen Bridge upon the 113 
of July 1624, the age of the ſoon being found as before, is eight 
daies, then in the Table I find eight daies, and againſt it 6 hours, and 
24 minutes, which being added unto 3 hours, the full Sea upon the 
change day gives 9 a clock 24 minutes for the time at the full Sea 
upon the 13 day of July 1624+ | 
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The Second Book. 
VVkercin js declared the Definition of he 


Sphear, a Deſcription of the '{ix great: Circles, and 
alſo of the four letſer Circles, laſt of all,certainQueſtions 
Aſtronomicall, performed by the ſaid Scalc. 


: | CHAP. 1, 
; Of a Sphear, and the Circles thereof. 


(©) 
Tir ſyn of 
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my Fo hear according to the Deſcription of Therdofines, 
El} is a certain ſolid Supe ficies, in whoſe middle 1s 2 
KT Point, from which all lines drawn unto the Circum- 
ference are Equall; which Poir : is called the Center 
of the Sphear, by which C-n:r a right Line being 
— drawn, and excending himſelt on cither fide unto 
that part of the Circumference whereupon the Sphear is turned, is 
called Axis Sphere, or the Axle-urec of the Wo rid, 


x Sphqar 
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ea-mans' Ora EL 
A Sphear accidentally is divided intotwo paits, thats to ſay, #n 
Spheram reflam & Spheram obliquam, 

Sphera re&a, or a right Sphear, 1s onely unto thoſe that dwell 
under the EquineZ#iall, Onibasnenter Polorum magis altero eleva= 
tur: thatis, to whom neither of the Poles of the World are ſen, 
bit lie hid in the Hirizon, | | 

Spheraobliqua, or an oblique Sphear, is unto thoſe that inhabit 
on either ſide of the Equinotttal, unto whom one of the Poles is 
ever ſeen, and the other hid under the Horizon. 

The Circles whereupon the Sphear is compoſed are divided into 
two ſorts : that is to ſay, in Circulos majores & minores. 

Circuli majores, or the greater Circles, are thoſe that divide the 
Sphear into two equall parts: and they are in number fix, viz. the 
Equinottial, the middle of the Zodzack,, or the Ecliptique line, the 
two Colnres, the Meridian, and the Horizon, 

Minores vero Circul, or che lefler Circles, are ſuch as divide the 
Sphear into two parts, unequally, and they are four in number ; as 
the T ropick of Cancer, the Tropick of Caprigorn, the Ci:cle Ariihe 
and the Curcle eAnartike. 


% 


CHAP. II. 
Of the fix greater Circles, 


W orld at right Angles,and diyideth the Sphear into two 

equall parts, and is called the Equinettial,becauſe when the 

Sun cometh unto it, (which is ewic: in the year, yiz. [» 

principio eArictis, & Lib, that is, in March and September) 
the dates and nights arc equal thoroughoutthe whole World,where- 
upon 1t 1s called Equator dies & nottis, the equall proportioner of 
the day and night arcificialls and in the figure is deſcribed by the 
lineCAE. : 
IT. The Meridzas is a great Circle paſſing thorow the Poles of 
the World, and the Poles of the Horizon, or Zenith pointoyer out 
heads; and is fo called, becauſe that in any time of the year, or in 
21y 


I T H E Eqninoftial js a Circle that croſſerh the Poles of the 
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any place of the World, when the Sun (by the motion of the Hea- 
vens ) cometh unto that Circle, it is noon, or ewelye of the Clock, 
And it is to be underſtood, that all Towns and places thac lie Eaſt 
and VVelt one of another, have every one a ſeverall Meridian: but 
all places that lie North and South one of another, have one andthe 
ſame meridian, This Circle is declared in the figure following by 
the Circle BCDE. | 
ITf. The Hyrizon is a Circle dividing the ſuperiour Hemiſphear 
from the inferiour, whereupon it is called Horiz.vn, that 1s to {aygthe 


| bonds of fight, or the fartheſt diſtance that the eye can ſee,and there- 


fore 1t 1s alſo 
called Circxlus 


C Hi 
3 — hemiſpheri,The 
bn «} by Horizons art 
Fg divided into 2 
ſorts,viz ReiF46 
N 7. V : P & obliquus , a 


| \ Right and an 

{ | oblique, or a 
Y declining Ho- 

B X D iz: whereof 
domsC. thoſe have a 
right Morizon 

) which have the 
d; Eguino{tial for 
/ I. their Zenith, & 
Q<_ Be of _- the Poles of the 
E | I V Vorldin their 

Kh Horizon $ bee 
: cauſe the Horie 

20» (hiding both the Poles.of the VYorld) is a Cucle ſuppoſed to. 
be drawn by the Poles of the VVorld, dividmg the Equinoitiall at 
right Angles, as inthe figure following you may plainly ſee. Firtt 
imagining the Circle X V Y VV tobe the earth, and thoſe that in- 
habit ar the Point V havethe line BD for their Horizown, cutting 
the Equinetiall C AE atrighc Anglesin A, and therefore is cal- 
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led Horizonref®ns & Sphars rebts, a right. Horizon, and « right 


$phear, 
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70 Sea-mens Claſs, 33: 
Sphear, Thoſe have an oblique Sphere, or an oblique Herizenyt9 
whom one of the Poles are viſual), or elevated above the Heriz9”s * 
and have the other hid ynder the Horizon; and in regard ſuch a $0” 
riz9u doth crofle the Equinottiall at oblique Angles, it 1s callec 
Horiz-n obliqzs, or a declining Herizon, as tor example, Thoſc 
that inhabit at the point Shave T for their Zeaith, and K AL tor 
cheir Horiz.29, dividing the Equinettiall CA E at oblique Angles, 
making the Angle contained b-rwixt the Horiz2m AK and the 
Equinolt iall AC, an Angle of thirty eight degrees, and twenty 
eight minutes, and the Angle contained betwizt che Hoer:z-9% A L 
and the Pole A D, an Angle of 5 1. degrees 32 minutes, which 1s 
the elevation of the Pole for thoſe that inhabit at S, as thoſe at Lex- 
dop, theſe andall other have an oblique Sphere, except they inha<- 
bit juſt under the Equinofial Circle, unto whom onely dota a 
right Sphere belong. 

IV. The two Colures, Co/uarms Solſtitiorum, or the Summer 
Colure, is a Circlz paſſing by the Poles of the World, and by che 
Poles of che Ecliptick, and by the head of Cancer and Capricorn, 
wh:reupon,the firlt ſcruple of Cancer,where the Colure crofleth the 
EFeliptick Line, is called Punt ws ſoltitia eſtivalis, or the poirt. of 
che Sumner Soltice 2. to which place when the Sun cometh, he can 
approach no nearer unt» our Zenith, but return:th unto the Equator 
aoain. Arcus vero (oluri, The Ark of the Colure contained be- 


ewixt the Summer Solſtice and the Equator, is called the greateſt 


declination of the Sun , which Prolomy found to be 23 degrees, 
3t minutes: bat by the obſervation of Copervicus it was found to 
wary; for he found the declination: ſometimes to be 23 degrees 52 
minttes, and in the proceſſe of time to be but 23 degrees 28 mingates. 
And in theſe our daies (by the obſervation of Ticho de Brahe, and 
that late famous Mathematician, CMr, Edward Right) it is found 
dift ant from the EquinoRtiall 23 degrees, 31 minntes, 30 ſeconds. 
V. The ocher/Colure paſſerh by the Pules of che World, & by the 
firlt point of Aries and Libya, whereupon it is called Coluyme dis 
Finguens Equinoxia. Theſe rwa Colures do coffe each other at 
right Angles in the Poles of the world, wherenpon theſe, verſes were 
made. | 
 Hwzc duo Solftiria faciunt Caxcer Capritornus, 
Sed noRes Xquant moto Libra diebus, 
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VI, The Zodiack is another of the greatet Circles, dividing 


the Equineiall into rwo equa)l parts, 
Libra, the one half of it doth decline unto the 
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by the head of Aries and 
North, and the os» 


ther into the 

South, the grea- 
[ . 

tet of which 


declinations is 


23 degrees, 31 
minutes,and 30 
ſeconds, Note 
alſo, this Circle 
1s divided into 
twelve equal! 
parts , which 
parts are tris 
buted unto the 
twelve Signes, 


Artes, Taurus, 


GenvnteC ancer 
eo, Virgo, Li- 
bra, Scorpio, 
Sagitarins, C a- 
pricornns , As 


quariny, and Piſces, And every one of the(e-Signes are divided 
into 30 cquall parts, which are called degrees, fothe whole Zodi- 
ack containeth one hundred and fixty degrees, Likewiſe every de- 
oree is divided into fixty equall parts, which parts are called mi- 
nutes, and are in number 21600 minutes, and as 21600 minutes 
is the whole Circumference of the Heavens, ſo is 21600 miles the 


whole circuit of the Earth, 
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CHAP, 1II, 
Of the forr leſſer Circles, 


He Sun having aſcended unto his higheſt Solſticial Poinc 
do:h deſcribe a Circle, which is the neareſt thac he can ap= 
proach unto the Norch Pole, whereupon ic is called Circs- 
lus Solftitii aſtivalts, the Circle of the Summer Solttice, 

or the Tropick of Caxcer, and is noted in the figure before, by the 
lineHaYl, : 

The Sun alſo approaching unto the firſt ſcruple of Capricorn, 
or the Wiater Sol(t>:e, deſcribeth another Circle, which is the uc- 
molt bounds that the Sun can depart from che EquinoGtiall Line to® 
wards the Antartke Pole, whereupon it is called Circulus ſolſtitit 
hyemalis, five Trepicus hyemalis, vel Capricorni : the Cucle of 
the Winter Solitice, the V Vinter Tropick, or the Tropick of Capri» 
corn,and is deſcribed in he figure by the line G X F. 

. $9 much. as the Ecliprick declineth from the EquinoRiall, (- 
much doth che P oles of the Ecliprick decline from the Poles of. the 
VVorld, whereupon the Pole of che Ecliptick, which is by jthe 
North Pole of the VVorld, deferibeth a certain Circle as ir-paſſeth 
about the Pole of the V Yorld, being jull {o tar from the Pole as the 
Tropick of Cancer 1s from the Equator, and ic is the third-of the 

| leffer Circles, and is called Circalnme Artticxs, or the Circle of the 
North Pole, and is deſcribed inthe Diegraz, inthe ſecond Chapter 
by che lineP O, 

The fourth and laſt of che leffer Circles is deſcribed in like man- 
ner, by the other Pole of che Ecliptick, about the South Pole of the 
world, and therefore called Cirenlus Antariticus, the AntarRick 
Circle, or che Circle of che AntarRick or Souch Pole, and is demon» 
liraced in the former figure, by the ine N M, = 
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CHAP.1V. 


Definitions of ſome peculiar terms fit to be known by ſuch as intend 
to pratice the Art of Navigation or Aftronomy. 


heads, making righr Angles with tne Horizon, as the E- 
quinoQiall maketh with the Pole, a 
The Nady is a prick in the heavetts under our feet, 
making right Anglcs wich the Horizon under the earth, as the 
Zenith doth above, and therefore is oppoſite unto the Zenith, 

The declination of the Sun 1s the Ark of a Circle contained be- 
wwixc the place of the Sunin the Ecliptick, and the Equino&iall, 
making right Angles with the EquinoCtiall. But the declination of 
z Star rs the Ark of a Circle ler fall from the Center of a Star, per- 
pendiculacly unto the EquinoCtiall, 

The Latitude is the Ark of a Circle contained berwixt the Cer- 
cer of any Star, and the Ecliprtick Line, making right Angles with 
the E:liptick, and connted either Northward, or Southward, accor. 
ding to the (cituation of the Star, whether ir be nearer unto the 
North or South Pole of the Ecliprtick, 

The Latitude of a Town or Conntrey, is the height of the Pole 
above the Horizon, or the diſtance betwixt the Zenith and the E. 
quinoQaall, Te | 

The Longitude of a Scar is that part of the Ecliptick which is 
contained berwixt the Stars place in the Ecliptick, and the begin» 
ning ohzAries, counting them trom fries according to the ſucceifion 
or order of the {ignes. 

The Longitude of a Town or Countrey are the number of de. 
grees, which are contained in the EquinoCtiall, berwixc the Meri. 

_ dian that paſſeth over the Iſtes of Azores, (from whence the begin. 
ning of longitude is accounted) Ealt wards, and the Meridian that 
paſlerh over the Town or Country defired. 

The Altitude of the Sun or Saris the Arch of a Circlezcontained 
berwixe the Center of the Sun, or any Star, and the Horjzon, 

The 


T He Zenith is an imaginary point in the Heavers over -our 
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The Awplicude is that part of che Horizon which 1s betwixe the 
true Eaſt or \Welt points, and the point of the Compaile that the 
Sun or any Star doth riſe or ſer. upon. I f 
. - Azimuth's are Circles, which meet together in the Zenith, ard 
croſſe the Horizon at right Angles, and ſerve to find the point of 
the Compaſſe, which the Sun is upon atany hour of the day, or the 
Azimuth of the Sun or Star, isa pait of the Horizon contained be- 
ewixt the true Eaſt or Weſt point, and that Azimuth which paflech 
by the Center-of the fame Scar to the Horizon» EK 
The right aſcenſion of a Star is that part of che EquinocRtaall that 
riſeth or ſetteth with the Scar, in a right Sphere : or in an oblique 
Sphere, ir is that portion of the EquinoRiall, contained berwixc the 
beginning of Arics,and that place ofthe EquinoQtiall, which paſleth 
by the Meridian with the Center of the Scar. | 

The oblique aſcenſion is a pair of the EquinoRiail, contiined 
berwixc che beginning of Aries, and that part of the EquinoRiall 
that riſeth wich the Cencer of a Star, in an oblique Sphere. 

The difference aſcenſionall, is the difference berwixc the right 
and oblique aſcenfion : or it is the number of degrees contained bes 
rwix: that place of the EquinoRiall thac riſeth withzthe Center of a 
Star, 2nd that place of the Equino&iall that cometh unto che Meri» 
dian, with the Center of the ſame Star, | 

Almicanterabs are Circles drawn parallel unte the Horizon,one 
over anocher, untill you-come untothe Zenith : theſe are Circles 
char do meaſure the elevation of the Pole, or height of che Sun, 
Moon, or Stars above the Horizon, which 1s called the Almicanter 
of the Sun, Moor, or Star : the Ark of the Sunor Stars Almican- 
ter, is a portion of an Azimuth contained betwixzt that Almicancer 
which paſlech chorow the Center of the Star, and the Horizon, 
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performed by the plain Scale. 
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CHAP, V. 


| The true place of the Sun being given, to find his declination. 
T he Sun being in the head of Taurus, bis declination is deſired, 


upon the Center A raiſe the Perpendicular A B, then open= 

ing your Compaſies to the Radius of your Scale, place 

one foot in the Center A, and with the other draw the 
Quadrant B CD, then opening your Compaſſes unto the greatelt 
declination of che Sun, place it upon che Quadrant,from D uato K, - 
then fromche point Kdraw the line K H,parallel co D A,curcing the 
line A B in H,then with the diſtance A H draw the ſmallQuadranc 
GEH, and in regard che Sun is in 

B the head of Taxrw, which is 30 
degrees from the beginning of A- 
ries, let AD bethe Equator, and 
D the beginning of Aries, DC 30 
11{ degrees, or longitude of the Sun, 
' then from the point -C draw the 
line C A, cutting the Quadrant 
—>, GEH in E, then from E draw” 

& the line E Iparllcl to AD, cut- 


B: che ſeyerch Demonſtracion, draw the line A D, then 


D 


ting the Quadrant BCD in I, fo ſhallthe Arch ID be the 
decimation of the Sun deſired, which in this demonſtration is found 
to be eleven degrees, and thirty one Winiites, 


Inn 


k. \ 


= na io EE Ie SN. 2 £3. NE. > 2: os 


gns Giaty 


CHAP. VI, 


T he declination of the Sun, and quarter of the Ecliptick, that be 
poſſeſſeth, being given, it & deſired 1 find bis true place, 
T he Declination is 10 deg- 31 min, the firſt quarter that he peſſeſs= 
eth, u betwixt the head of Aries and Cancer. 
Irſt, by the feyenth Demonſtration , draw the Quadrant 
ABCD, as is taught in the former Chapter, then ſer che 
. greate(t declination of the Sun upon the Chord from D unto 
K, which is 23 deg. and 31 min. then from K draw the line 
K H parallel unto the Equater D A, cuning the line BA in the 
point H. So ſhall H A be che fign of the Suns greatelt declination, 
then with the difiancCA H draw the Quadrant GE H,then from D 
upon the Quadrant D'B & ſer the declination of the Sun, which 13 
11 degrees 3x minutes: from D unto 1, then: draw the line 1 E 
farallel unto, A D, cutting the Quadram GE H in E. Then trom 
the Center A by the point Ezdrawthe line A EC, cutting the Yua- 
drant BC Din C.. So (kallthe Ark C D' bethe diltance ot- the 
ſun from the head 0f Ares, which is here found to be jult 3 de- 
grees, which is in the beginning of T aura. 
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By the elevarich of the Pole, and deb lin ati of the. firm 2a fond the 
. amplitude of the [un, or bis diſtance of rifns,. wr. eting (fron 

ay wa Eh x Vip, FR at 2 ao final 
elevation of the Po(e.iry1 deg. 32 mimn..the feglination” of -ti 

"un is 14 deg, 52 mine North. ,, .-_ hate of 

Y the eight Demonſtration, firſt draw the line BD, then 

upon the Center A draw the Circle BCDE, then trom A 

AMaePraile the: Perpendicular C AE, then is your Circle divided 

inco four cquall parts: then ſuppoſe the eleyation of the Pole to * 
be 


or Pe 094-mans Claſs. 


be 51 degrees, 32 minutes, which muſt be placed upon the Circle, 
from Duntoc F, then from the poinc F, by the Center A, draw th 

line FAG, repreſenting the Pole of the Wo:1d, F being the North 
Pole, and G the South Pole, then fubſtraR 51 deg. 32 min, from 99 
deg, and the remainder is the height of the EquinoQiall, which is 
38 deg. 28 min, which muſt be placed upon the Circle from the 


o& 


Horizon B, unto the pojnt I, chen from I, by the Genter A, draw 
the line I A H; repreſenting che EquinoRiall Circle, Then from 1 
unto M. fer the declination of the Sun, being here ſuppoſed 1 4 deg. 
'53 tninuires'North, then from the point M draw the line, or Pa- 
raltel of declination M T N,-parallel unto- the' Equator I A H, 
cutting the Horizon B D in T, then from'T.raiſc che perperidicular 
TV; cuttidp'the Circle BCD B.'in' V; ſo ſhall the diſtance 'C V 
iS be the true amplitude of the {un defireds which here is found to- be 
: - 24 deg, 21 minutes North. 
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CHAP. VII. 
By the +Amplineds of the Sun, to find the variatiin of the Conr- 


paſſe. | 
JF Aving f-und the Amplitude of the Sun by the laſt Chapter, 
H fictt obſerve with Compal, or'tather with Semicucle, 
£M: Muponwhardeoree arid minute the' Sun rifeth.or ſerterhjs be- 
; ''ginning” to icckon from the Eaft of!/Welſt, and'entiigac 
the North or South at go degiees* -and when you have diligent)y 
obſerved:the;Magnetica!l rifingorfetting; by the Semicircle, or by 
ſome other like fitting Inſtrument: and alſo the true Amplitude 
found, as is declared Ih the laſt Chapter, the diff-rerce of thefe rwo 
Amplicudes, is the variation-6f the,Compaſle's- Bur when the Sun 
riſech upon the ſame'Deeree of-the Compaſſe, as is found by the 
Scale, the variation is nothing, but che-Needle pointeth direRly un- 
co the Poles of che World, which by M:cMmalinux was affirmed to 
be at the Weſternmolt part) of S, Michgels, on2-gf the Iflands of 
the Azores, from-whenee he-willhaye the Longitude xeckoned, 
Secondly, when the Sun is in the*EquinoRial Circle, where he hath; 
no Amplitude, look what diarce the Compaſſe-maketh the Sun ty 
riſe from the Eafl or Weſt of the Compaſle, the famedifiance is the 
Compaſles variations from the North 'ax-South.': Thirdly, if the 
Sun riſe moreto.the South,of the Compalle, or ſertech more to the 
North of the Compaſſe;than is ſhewed by the Scale, the diffcrer cz 
berwixt the Amplicudegiyen by the Scale, and che Amplitude given - 
by the Needle, is the+yariation of the Compaſſe from the North 
Weſtward, Fourthly, if the Compaſſe ſhewerh-the Sun co riſe more 
Northward, or ſet more Southware, than is ihewed by the Scale, the 
difference 1s the variation of the Compaſle, from the North Ealt- 
ward, 'Fifthly, if the Scale ſhew the Amplicude of the Sun rifing 
Sourherly, and the Compalſe fhew it to be Northerly, adde both the 
Amplizuges together, and they ſhew you the variation Weſternly, - 
+>&9/?-D (3-24-1713, >! J0!C221HNTOMIAY +037! e 1-938, s 
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CHAP. 1X, 


T be plarg of he ſ*n being given, $1 find bis declination, by a whole 
Circle. 
T he ſuns place is the tenth degree of Taurus, 


& 


| .,Curcle B.CD.E, then-draw the Horizon BA D, and chen 
the EquinoQtijal-1 & H, as is before raughes and then the 
Tropick of Cgzcer K L, twenty three degrees and a half 
from the EquinoRial ; then draw-the Tropick of Capricorn P Q, 


\ Cearding_unto the ezghth Demonſtration, firſt d:gw the 


; 
4 
C. 4 
" & 
" A 
{tf 3 


KK 


of like diſtance from the EquinoQial, and after from, K ro O draw 
the Ecliptick line K A O, And whefiyou have thus lard down the, 
Sphere, ſuppoſe tbe. Sug to. be.in the temth degree of Tawrwat which 
time his declination js defired. And in 1egard the Sun is more near 
uaco che Tropical point Cancer, than unto Capricory; firſt find how 

A many 
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many degrees hz is from the Tropick of Caxcer, andyou ſhall find , 

him tobe 50 degrees ; therefore take wich your Compalles 50 de- 
grees from the Chord, and apply ic trem.the Tropical point Cancer 
at K,unto V, upon one fide, and'unto Þ 6n the other fide; then draw 
the Line V P, cucring the Eclipcick KQ inche point R, then from 
R draw the Line MRN "arallet unto the EcuinoRtial” LAH .and 
cutting the Quadrant B C in the paint M. 'So ſhall the arke M I be 
the declination of the Sun defired, which being apply<d unto your 


- 


Scale, gives You 14 deg, and 52 minutes, 


CHAP. X, 


T he elevation of the Polt, and dectization of the ſun given, to find 
bis keeght'mthevtical Circle: © © | 
T he Poleis elevated 5 1 degrees 32-mminutes, the delinarn of the 
Q« ſunis 14 degrees 52 minutes North, his height in the Vertical 
Circle 1s found as followeth, 


Irft, according uneo the former Chapter , draw the Cu:cle 

BCDE, then the Horizon B A D, and after the verticall 

line C A E, then the Axis of the World F G, and likewiſe 
the Equator I A _H, this being done, place the declination of the 
Sun 14 degrees 52 minutes, upon the Circle from I un:oM, and 
alſo from H unto N, then draw the line M N, cutting the lineCAE 
in S, then from $ drawthe line $ VV, parallel unto the Horizon 
B AD, cutting :he Meridian Circle BC DE in VV : fo ſballche 
difiance D V V be the height of the Sun in the vertical Circle, for 
the time demanded, which by this propoſition is found to be 19 de- 
grees ard 8 minutes, 


_ 
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k FI $f TP FS. CHAP, XI... - | rs ; 
The elevatign of the Pile, andthe Amplitude of the ſun, bring gi- 
Veg, 1d fond the gectimmibls GO oo 6 
he elevation of the Pole is '5 1 degrees 32 minutes, the ſuns a mpli 
tade is 24 degrees 11 minuttyythe declination is found as followeth, 
WG Er A { ET ey 


#V. 


the Circle BCD E, then draw the Line B A D, repreſenc 
ine the Horizon: dividing the circle into rwo equall parts 
then draw the Line C A E, perpendicular to B A D, repre- 
{:nting che Eat and VVelt pointsof che Compaſſe, then placing the | 
«levation of the Pole 51 degrees and 32 minutes, from D unto F, 
from E,by the center A,draw the Line F A G, which let be the Pole 


or Axletree of the warld, then from Bunto I, and from D unto =; 


F [rR, as in the eight demonſtration, upon the Center A, draw 


_— 
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ſer the complement of che Poles elzyation $ which ſhall repreicor 
the EquinoRiall, in regard ir maketh right Angles with.che. Pole of 
the world, in che.center A," Then from C: unto Y place the awpl}- 
tude of the Sun, which is 24 degcees and 21 minutes;, then from V 
ler fall the perpendicular V T, cutting the Horizon B AD in th 
point T, then from the poinc T, draw the Line M TN parallel unto 
. the Equinc&tiall I AH, and cuccing the Circle BC DE in the 
points, M andN, fo ſhall” che ditance, M, or H N, be 
che declination of the S1n, which was deſired : which being applied 
unto your Scale, gives you fourteen degrees and fifty two mi- 
nures, | 


CHAP, XII, 


The elwvaticn of the Pole, the declination of the Sun, and hour of 
the day being given,to find the eAlmicanter, 

The elevation of che Pole is thirty degrees,t he declination of the S an 
is twenty d:grees North, the hour is nin: in the mornmg at which 
time the eAlmiuanter 1; found, as followeth, 


Y the ninth d:?monftration, firtt upon the Center A, draw 

the Circle BCD E, then draw the line B D for the Ho- 
rizon, then place your Poles elevation, which: 'is' thirty d=- 
'grees, upon- the Circl: f.om D unto Ry then from R by the center 
A, draw the Line R A 9, repreſenting the: Axis of the Wo: ld, 
then from B unco F place: che comptem*nr'of the Poles elevarion, 
which;is 60 degrees, and rom- tae point F, by the Center Azdraw 
.the line''F A H, repreſenting the Equino&tza} lines .and then ter:the 
declination of the Sun from. F; unto L, arnd-trom/L draw the: Enrie 
LP ©. parallel untoche Equator Þ A H, cutting: che Axis'of the 
World in the pointP , then ſer one foot of your Compaties in the 
point Þ, and excend che other cither unto L or anto O, and with the 
ſam: diſtance of your Compaſles, upon the Center P, draw the circle 
LNO Q, which is called the hour circle: ſo {hall L be the point of 
twelve a clock at noon, N the place of fix a clock after noon, O the 
place of rwelve a clock or midnight, and Q the place of fix a clock 
n 
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in the morning; Eyery one of the four quarters muſt be divide 

into fix equall-parts, or hours, making the whole Circle to contain 
:wenty four parts, repreſenting the twenty four hours of the day ard 
night, then in regard the hour of the day was nine of the clock, 
which is three hours before noon, take three of thoſe rwenty four 


baurs, andplace themupon'the circle LN O Q, fromthe Meridian 
point L unto K, the nine aclock point in the morning, and unto M 
the point of three a clock after noon, then draw the line M K, 
cutting the parallel of the Sun L O' in the point I, then from T 
draw the line I'G paralle! unto the Horizon B AD, which ſhall 
cue the Meridian Circle B C DE in che point G, ſo- ſhall the di- 
ſtance of G and'B be the Almicanter the Sun, which was defited, 
which in this demonſtracion is found co be fourty eight degrees and 
eighteen minutes» 1 


CHAP, 


_ . The Sea-mans Glaſs. 


ame war wy” ww 5 wt 6c _— 


CHAP. X1I! 


The elevation of the Pole, the Almicanter , and drclination of abe 
Surnc, being given , to finde the hone" of the day. 


The elevation of the Pole is thirty degrees, the declination of the Sun, 
is twentie degrees, the Almicamer of the Sup, is ſortie eight de- 
grees, and erg hteene minutes, the haure of the day is fonnd as fol: 
lowcth, 


[rſt ,as in the ninth demonſtration, upon the Center A, draw 

the Circle B C DE, then draw the Diameter B D, repreſen- 

tirg :he Horizon, then from Dumo R, ſer 30 degrees,he e- 
|:vation of chePole,then from R unto the point Azdraw the lineR A 
S, repreſenting the Pole of the Warld , then draw the live FAH, 
croſſing the Pole in A, at right Argles, cuttingthe Meridian ciucle in 
F, then from F,ſet twenty degrees, the declination of ihe Sunanto L, 
and theo from the-poinrL,draw-che line L P O, repreſenting the pa» 
rallell of the Sun, and cuttiog the Pole of the World in P, then pta+ 
cing one foor of your Compatles in-P,extend the other unto L, wich 
which diſtance of your Compaſles, draw the hour Cucle LNOQ, 
theo from che Horizon art B; place the Suns Almicanter: (which fs 
forye oight degrees, and eighteen minuxes,) upon the Quaerant B 
GL, from B unto G, then from the point Gy draw the iine G J, pa-: 
zallel uato. the Horizon'B A D, cutting the-Line L O, io I, then' 
from-the point1;, draw the line K IM, parallel] to the Pole of: 
the World OA N, cutting the Cirdle-LN O, in M, then let LN, 
be divided into ſix-howes, whereof L M, are there: whereupon I 
conclude, thar is-1s three houres from noon, that js, a: ninea clock in 
the morning, or three inthe after noon, _- - 


"CHAP. 
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CHAP. XIV, 


The Latitude of 1he pun the Declinati:n of the Sun,ard the Al- 
titude of the Sun being given, to finde the Hour of the day : By a 
new way diffcring from that in the tormer Chap:er. 


_ ,--- cp, I. deg, . m 
The Suns Alcizude is 4$ .18 EE: , 
The Latudz cf the place 1s 30 SE Comple. } 60 © 
The Suns declination 15 20 ooYN, 70 o0 


— — 


Sum 130. 00 
dift:retce 10 oo 


The Complement of any arch leſſe then go degrees, is ſo much as the 
arch wantsof 90 degrees, as the Complement of 20 degrees is 
: 70 degrees, &C. | | | 


Irſt, finds the ſua) and difference of the Complement of the Suns 
declination, and the Complement of the Laricude, as above is 
done , where the ſum is 130 deg, and the difference 10 deg, 

Then your Compaſles being opened to the- Ka4zs of your line of 
Chords : deſcribe the Semicircle A B'C, and divide it into two 
Quadrants by the perpend.cnlar' B D,-then out of your line of 
Chords ; take 48deg, 18 min, the Suns Altitude, and ſer jr from 
B to E, and-drawE F parallel to BD:'Then from your line of 
Chotds take 1 36 deg. the ſum, and ſer ic from A'to'-G, (or irs Com-' 
ph:ment to. 180'deg, which is 5odeg.from'CtoGY and draw the 
line GH alſo parallel rs B D. 'Again, out of your line '6f Chards, 
take 10 deg. (which isthe difference) and ſet that diſtance from 

Arco K, and draw K L paiallelto E F.or BD, 
This done, rake with your Compaſſes the diſtance from F to 
H,and (ting one foor in A, with the other deſcribethe Arch M P, 
hkewiſc rake the ditance from P co L, and ſering one foor in C, 
| wich 
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wich theother deſcrive thearch N Q. Lally draw the fireTzht lin? 
2.forr 
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P Q, whichonly touching che'rwa, mer arkes will cu: the line A 
C 5s, Upon rhe point O,therefore' cio the perpendjenlar OR; 


cuttingthe Semicircle in R,ſo will CR being meaſured npon your 
line of Chords, give you the degrees of the Sun from the South part 
of the Meridian, which here you will finde to be-45 degrers, which 
make 3 hours, allowing 15 degrees far an hourfor 1 5 degrees make 
one hour, and one degree makes 4 minus of an hour, ſo that it is 
either g of the clock in the morning, or 3 inthe afcernoon. 


-S. \ _ 


w——_ _ ON —— 
; | ; CHAP. XV. 
T he Almicamer,er height of che Sun being given, to finde the length 
:of the right ſhadow. 7s | 
The Almicamer is 45 degrees, 


Aa Ccording ume che tenth Diagrew, abi the Ime AF, and 
 yponiche center A, raiſethe perpendicular A C, then upon 
the cenrer Ayzdray GEIIEn CDF, then m—_ oo 
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height of your Gnowon, or ſubſtance yeldirg ſhadow be the Line, 
| \._  .ABywhich,js co be divided into, 13 
7 _- equiall parts, which Gnomes, Lhave 
here 'made juſt 12 degrees of the 
equa)l Leagurs of the Scale, then 
from B, co the top of the Gnomon 
draw the Line B E, paralle] unto 
AF, thenſec the Almicanter wbich 
' 15 fortie five degrees from F, unto 
D, and from che point D, draw 
the Line D A, cutting the Line 
B E in the point G, ſo ſhall B'G, be the length of che righc 
ſhadow deſired, which here*1s found to be fourceen degrees and 
eishtcen minutes, which is bur juſt the lengrh'ot your (Gnowen,and 
2: and of a twelfe over:Note that the right ſhadow , is the ſhadow 
| ot agypoltesſteffe,or ſteeple, thacfianderh ac right Angles with the 
i Morizon, the ene end thercot reſpeRing the Zenith of the place,and 
; the other the Nedir. 


CHAP. XVI. 
The Almicanter, or height of the Sun being given, to finde the 
length of the contrary ſhadow, © 
The Almicanter givin it 70 deg, 


Y che verſe or contrary ſhadow,-is underſtood the leogrh 

of any ſhadow, that is made by a ltafle or Guemon, Randing 

againlt any perpendicular wall, ia ſuch a manner that it may 

le parallel unto the Horizan; the length of the contrary ſhadow, 

doth increoſc as the Sun riſzth jn height,” whereas -contrariwiſe che 
right ſhadow doth increaſe in length, as the. Sun doth increaſe 
in height: the way to finde the verſe ſhadow: is as followeth, .Furlt, 

&;aw your Quadrant as is raught in the Iſt Chapter, whereia let 

A B, be the lengeh of the Gaomoen, likewiſe from: By draw .the lige 

BE, parallel unto. A F, as before, then ſet your Almicanter from 
C:upon che Quadrant, which is given to be. ſeyentic degrees and 
$574 : | K 


” 
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it willextend'from Cumo H, then fromthe point H draw the line 
H A, cutting the line B E,. in the point K,fo (hall K B, be the 
lengeh of the contrary ſhadow, which here is found to be thirtic four 
degrees and eipht-minutes, or: twice ſo long as your. Gnowon, and 
32 about 2 part of a twelfth more. Ee ECHO; f3s 


— 
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CH AP. XVII. | 

T he [ati;ude of the place, the Almicanter » and declination of the 

Sun bring gowen fo find the eAzimath- __ | EE: 

The latitude of the place is fpf1i8 one degrees thirt ie minutes, t he ag- 

clination of the Sun twenty degrees North, the Aimicanter Tthirrre 

07 degrees thirtie wing ter,che true Avimuth of the Sun is de- 
ITeabs 


Irſt as in the eleventh Demonſtration upon the Center As 


| ray the Circle B CD E. then draw the Diameter RAD. F 
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and from D uno F, fec the Elevarion of the Pole , which is- 
one and fiftie degrees, and thirtie minuzes, whafe complement is 
eight and thirtie degrec$and chirtie minutes, which muſt be placed - 
from B une H, then from H, draw-the line H A L, repreſenting the 
EquinoRial line, and from F, draw che ligeÞ A G, repreſenting 
the Pol: ofthe World, thea from H unto Þ, and from I unto Q, ſer 
the d:clinaticn of the Sun, waich is twentie degrees, and by thcle 
twe points draw che line P Q, for the Parallel of the Suns declina- 
tion; then upon the Circl: from Bunto H, fer the Suns Almicanter, 
thixcie eight depreths and thirtie-mituices, then from H, draw the 
linc H Ry paralicl unto the Horizon emcing the Suns parallel P O 
Qp in O, then draw the Line TV A E Perpendicular unto the line 
B AD. in the Center A;and-emting the line H V R, in Y, then 
ſering one foot of your Compaſſes in the point V , extend the other 
unto R, and with the ſame diſtance draw the Semicircle H L Rythen 
draw the Concentricke Circle upon.the Radius of the Scale M TN, 

and where the Line P O Q, andthe line M O N do meet in the - 
paint V, raiſe the Perpendicalar O L , cutting the Semicircle H L 
R in L, then lay che Scale from the Center A to the point L, and 
draw the line L K, cucting the Semicircle M T N, ja K, fo ſhall M 
K, be the true ditiance of the-Sun from the Eaſt, or Welt poing 
Southward, or the Suns true Azimuth, which is here found tobe 
ſeventie rwo degrees, and fortie minutes from the Scuth pare of the 


Aeridians 


The Sca-mans Glaſs. = 
4, | | 
| CHAP, XVII, 
The L&itde of the place, the Declinati:nof the Sun, and the Al- 


titude f the Sun being given to finde the Azimuth : Bya new 
way differing from thac in the former Chapter. 


L— 
——_—_ 


| deg, mio, ON deg, m, 
The Suns Declination is 20 o0# 

The Latitude of the place is 5r 3ogits Comple. <4 38 3o 
The Suns Altitude is 12 Oo __67$_ 00 


Sum 116 
diftzrence 39 30 


H Avingfound the ſum and the difference ofthe complement of 


cheSuns Alcicude,and the complement of the Latitude as above 
is exprefled where you finde the Sum of them to be 116 deg, 
30 min, and their difference 39 deg. 30min. 
Theſe things being premiſed, with your Compaſſes being opened 
to Godeg.of your liric of Chords,deſcribe the Semicircle A D C, and 


' 48 : 
| ST EF B FED 
$ 
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the Cemer B, ered the perpendicular B D | then Firſt , out of 
ont bas of Chords take 2 0 deg, the Suns declination , and fer thac 
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iſtance from D to E, (if che Sun have Souch declination (as in 
this Example it hath)or from D to O, if the Sun have North declina- 
tion) and draw theline E F parallelco DB, 
Secondly,take 116 deg. 30 min. the ſum out of your line of Chords, 
and ſer ic trom Cto G, and drawthe line GK parallell D ro B, 
Thirdly take 39 deg» 30 min. the diffzrence, out of your line of 
On ſer it from Cto H, and draw the line H L parallel! alſo 
eo BD. 
Fourthly Take in yaur.compaſſes the dillance from. F to K, and 
ſetting one foot in A, wich the other deſcribe the a: ch S.' 
Fifchly, Take the diſtance from F, to Liand ſer:ing one footin C, 
with the other deſcribe the arch R. 
Sixthly, Lay a rular, that it may only tonch theſe two arches, S,. 
ard R,andby it drawaline as 5 Rycuttingtheline AC in N. 
Laſty,upon the point N, erc the perpendicular N M, then the 
diftance A M, meaſured upon your Line of Chords, is the Aﬀimuth 
from the Souch part ofthe Meridian, which in this example will bs 
found tobe 34 deg. M C che Azimuth from the Notth 146 deg- And 
M D, che Azimuth from the Ealt or Welt, 5.6.degs 


p———_— 
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CHAP. XIX, 


T he plact of the gun being given, to find the rig bt aſcenſion, 
Suppoſe the Sun be inthe twenticth degree of Taurns, his right aſ- 
cen: iow is found as followeth, | | 


Irſt,2s in the t 2 demoſtraftion, draw the line BA F, for the 
2 le of th? Worldzthe : upon the Center A draw the Cir» 
cle BCD E, thenfrom the Center A,raiſe the Perpendicu- 

lar C A Exfor the Equator, then place your'greateR decli- 
' nation fromC unto Q, and from E unto Þ; then daw the 
line Q AP, which doth repreſenc the Eclipticke line, then in regard 
the Sunne is in the cwenticth degree of T anus, which is forty de= 
grees,fromthe head of Cancer, wiich forty degrees,place from Qun= 
to Liand unto K, then draw the line K L, curing the Eclipricke in I, 
then from the point I djaW-the line HI, parallel ymo: CAE; ' cut-! 
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ting the Pole of the WorldinO then et one toot of your Compaſles 
1n O, andexrend the ochec unto G,wich which diſtance draw the Se- 
micircle H D G,then opening your Compaſſes unto the Radjus of the 
Scale, and upon the Center O, likewiſe drawche Circle HN F G3 


then draw the line I M, parallel unto A O D, cutting the Semicirele 
HM DG, in M,chen lay your Scale from the Center O, umo the 
point M, jand draw the Line N AZcutting che Concentricke Circle Þ 
in N, fo ſhall the difianceN F, te che righe afcention, which is 
here found robe two and fortic degrees, ſevenand (wentieminures. 


os 
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The elevation of the Pole , and declination of the Sunne given, to 
finde the difference of the aſcenfioms. 

T he Poles elevation is 51 degrees, 32 minutes,the declination of the 

Sun is 21, degrees. 


Irt,as in the 13th. demonfration,draw the Line BA K, repre» 
Hicang the Horizon, then upon the Center A, draw the Curcle 
BCDE F, Then from K unto D, ſer the elevation of the Pole 
which is 51 degrees, and thirty tWo minures:then from the point D, 


by the Center A, drawthe Line DA F, repreſenting the Pole of 

the World, then from B unto C, fer the Complement of the Poles 

elexazjioh which is thirty eight degrees, and 28 minutes:then from 

C by the center A, draw the line CA E, repreſenting the ”o- 
| n 
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noRiall Line ; then from Cunto G, and likewiſe from Bunco 


H, for the declination of the Sunne, which is 2 r degrees, then from 
G unto H, draw the parallel of the Sunnes declination cutting the 
Pole c*the world in L, and he Horizon in [, then ſer one foote of 
your Compaſlcs in the point L, and ex-end the other unto G, then 
with that diſtance of your Compaſles draw the Semicircle GM N H, 
then op2ning your Compaſles un:o the Radius of your Scale , up- 
on the ſame Center draw the Concentricke Citcl:, G XO Hz then 
from I, where the declination of the Sunne doth cut the Horizon, 
draw the Line 1 N,pazallell uato the Pole of the World A M,cucting 
the Circle G MH in N, chen lay your Ruler from the point Tunto 
the point N,andſo draw the line N Ogcutting the Concencricke Cir- 
cle GX OH,in O,fo ſhall the diltarce of O and X,be the difference 
of theaſcentions , which is here found to bze eight and ewenrie d2- 
orces,and foure and fiftie minutes. 


CHAP. XXI, 


The right aſcention of the Sun or of a Star being given, together 
with the difference of their aſcention, to finds the oblique aſcention 
or deſteniion. 

The Sux is inthe 4th degree of Sagitarius, bis right aſcention is 24% 
Adegrees,or 16 honrs 8 minutes the difference f Aſcention is 1 hozre 
53 min-or 20 deg. 28 min. the oblique aſcention or deſceoticy is 
required, 


"= right aſcention of any point of the Heavens being known , 
; & che difference of the aſcention is citherco bee added chereunto, 
or ejſe to bee ſubſtracted from ir, according as the Starre is ſituate in 
the Northern or Southerne Signes : As for exawple,ifthe Sunne be 
in any of theſe fixe Signes, Aries, Tanrnus, Gemini, Cancer, Leo, or 
Virgo, then the difference of the aſcentions is ro bee ſubliraed from 
the right aſcention,and the remainder is the oblique aſcention. Sup» 
pole therefore. the Sunneco be in the fourth degree of Gemins,where 
the righraſebNiiph is found tobe foure houres, and 8 minuces,or 62 
degrees,and the difference of aſcention where the Pole is eleyated 5 1 
degrees,is found to be one houre 53 minutetotherwiſe 28 degrees 50 


on en de IDS ASS AC... 


" _ —_TC—_ AV Mm. 


\ 3. $. 
1 % FÞ- &-- + FEED 
LDCS CORTE 


5F 


T be' Sea-mans Glaſs. 
miniites, which being taken from the right afcentior, leaves tw? 
houres and 16 minutes, or 23 degrees and 42 minutes , which 1s 
the obliqu: aſcencion of che Sunne in the fourth degree of Gemate 
Bur if the Sun be up>n the South (ide of the EquinoRall, ei* 
ther in Libre, Scorgio, Sagitarins Capricornur, Aquarius, or Piſ- 
ces, then the difference ot the aſcentions is to bee added unto 
the right aſcention, and the Produt will be the oblique 
aſcention, Suppoſe the fourth degree of Sagitariusr 1s given, for 
waich $:gn and degree the oblique aſcenfion of the Sun 1s Cefired, 
his righ: aicenfion being then found to be 242 degrees ,or 16 hours 
$, min. the diff:rence of the aſcenſions is one hour, 53 minutes, or 
28 degrees, 18 minutes : which being added unto the right aſcenhi- 
on, mrkes 18 hours, and one minute; or in degrees 270 degrees, 
and 18, minutes s which 1s the oblique aſcencion of the Sunne, when 
he is in the fourth degree of Sagitarins. And if you would finde the 
oblique deſcention, you mult adde the difference of the afcentions 
anto the rightaſceniton, when the Sunne. is in theſe lix Signes. Ares, 
T anrus,Gemini,Cancer, Leo Virgo :and ccntariwile,when the Surn 
1s in the other fix Signes, you mnt ſubltraR the difference from the 
right aſcention, and you ſhall have che oblike deſcention of the Sun 
or any S-arre,whoſe right aſcention and difference of aſcentions is 
knowne, Bur it is to be underſtood, thatthis manner of operation, 
doth ſerv: no longer than you are upon the North (ide of the Equj- 
noQRiall,For if the South Pole be elevated, the worke 1s contrary + 
for fo long as the Sunne is in any of the Northerne Signes,the diffc- 
rence of the aſcentions 15 to be added unto the right aſeention,to find 
the oblique aſcention. And contrariwile, ſubſtraRted to finde the 9b- 
lique delcention, Likewiſe if the Sunne or Star be inthe South@n 
Sjenes,then is the difference of aſcentions, ſubſtraRted from the right 
alcention, to findethe oblique afcention, and added,to finde the ob- 
lique deſcention. ev 


The endof the Second Book. i 
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©. The Third Book. 
Shewing how by the Plarn-Scale., 


to delineate Houre-lines upon all kinde of 
Upright Plains, either Direc or Ws 
in any Latitude. 
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CHAP. 1 | 
How to draw hour lines upon an Horizontal | 
Plain, i in any Latituac. [1 


V VE Radius ofy our line of Chords, upon E 2s 2 
Center,deſcribe the YGircle A B CD,and crofſe it with 
he: diamecers A B; and C D, This done, our of the line of Chords 


I 2 take 


60 © The Sea-mans Glaſs. 
take the complement of the Laticude of your place (which we here 
ſuppoſe to be London, whoſe latitude is gr deg.z0 m. and its corr.- 
pl-ment 3$.deg. 30 m.)which ſer from B co G,from Gco N,and from 
D co M; then lay a ruler from Aro G; and it will cuc the line C D 
in H,and fromA to Nirwillcu CD in Ogand from Arco M ic 
will cut the ſame line in'F. | | 
This done, upon O(as a center) plice one foot of y our compaſles, 
and ex:end the other foot to F,and with-this diſtance deſcribe an arch 
of a curcle,which(if rhe reſt of your worke be true)will all juſt in the 
pains A and B, and ſo contticute the arch A F B, repreſenting the 
EquinoRiall Curclz, and ſo we ſhall hereafcer call it 

Hyving drawn the EquincRiall A F B,divide the Semicircle A D 
B, into 12 equall partsin the pointes $6 * K, &c. Thenlaying a 
rulertothe Center E,and every one of theſe marks K, BRcir will 
divide the EquinoQuall circle into x2 unequal parcs in the points 
© © @ @ &c, Bs 

Again, Lay a rulerto Hand eyery of theſe unequall parts @ @ @ 
@, &c. 'it willcuc the ſemicircle A DB in the points 7,8,9,10, 11, 
12,192,3,4,5 and 6. 

Laſtly, If you lay a ruler on the center E, and from thence draw 

right linesto che ſeverall points 7) 8, 9, 10, 8c. they ſhall be 12 of 
the crue houre-lines belonging to an horizonrall diall for the latitude 
of 51 degrees, 3o minntes, | | 
But for the houres before 6 1n the morning , and afrex 6 at night , 
do thus; draw the hour liues of 4 and 5 in the evening,quite through 
the center E,and they ſhall be the hours of 4 and 5 inthe morning; 
alſo,7 and 8 in the morning drawn through the center,ſhall giye the 
hours of 7 and $ ac nighr,as in the figure, 

Now, for the Stile or Cock of your diall , you muſt rake out of 
your line of Chords, the degrees of your Latitude, viz. 5 1 degrees, 
30 minures,and ſer jr fromD.co S,and draw the line D'S,fo{ball the 

triangle DE Sbe the juſt pattern for the Cock of your diall y which 
being made of brafſe , or the like, and ſer exaQly upright upon the 
houre line of x2, yourdiall is whally finiſhed, 


5 ww @©T 


An Horizontal Diall for the Latitude of 5 1 deg. 
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Dire& South dialſ is no her then an horizoncall diall, the 
makeing whereof is before deſcribed, the difference c it 
ing only i the oeabring ofthe $,and inthe 
ef ic,che on&'beihyg to bs ixed.on "ike, andhe'o- 
ther ro be fixed'toa Wall heh xi iba 

here 13 00 other ilference j for 


The S earmans Glafs. 8 WEE. . | 


*, 


olds che aan > | 


ks 


i162 © The Sen-mans Glaſe. 


d-grees degrees 

lo wy 

An Horizontall 30 © Will tes vir: & As "Wp 6 
Dizll for the 40 J South Dial 59 
Luuude of” 5o 4 inthe: Latitude of £ 49 
| 60 39 
70 3 20 
80 19 


 Andthelike in any o:her Laticude, as 1 5,16, 33, &c. 
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_ CHAD. 111. 
-Of drie&i North dialls. 


| Dire& North diall,is the ſame with a dire S FN diall; for, 
it yourake a & auth diall and turn ic npfide downzcauling the 
Sale or cock to point upwards, as the Cock of che South 
doth: down wards ; and leaving our the hours neer the Meridian, in 
cheſe Northern Latitudes; as the hours of 9,10, ITvand 12 at night, 
and 1,2 and inthe morning,all which cime the Sunne is under the 
Horizon. I fay a South diall ſo diſpoſed , ani fixed agaialt a direct 
North Walt, Man} Sive you the true houre of the day. 
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The Sear mans Gloſs. 
convenient place thereof towards the lower. part aſſume the' point Þ, 
then with the radius of your line of Chords , ugon Basa center,de- 
ſcribe the obſcure arch A F,then'fromycnr Cherd,takethe C omple- 
ment of the Latirude of your plite 38 degrees, 30 minures,and let ir 
from A to F,then from B,throvgh F, draw che hne B E ,cepreſen:ing 
che EquinoRiall Circle, which 1n theſe rlajnes, (as allo in a Polar 
Dia!l) b:comes a ixeight linz. In this line E B, zflume two points, 


C 


& 3 


_ 


) 


ons tawardzantend and the an end-of the 


ſame line, as the points G and N, one for;ghe, us of;Y1, as N * 


the C:ber for the houre of XI, as G : through theſ& rwo points N 

andG, draw two right lines quice through your plain, perpendi= 

cular to the EquinoRtall line BE, as in the figure, which cwo lines 
fonr Blovean and Sixa clock _ Can ein NG 


hell renre 
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Fhis done,upan the point G, with the radius of your Chord,de- 
ſcirbe an oecult arch ofa Circle H I, and ſerthereon 15 degrees from 
H to I, then from G,through I, draw the line.GK, cutting N Min 
KN, On K, as 'a center, with the radius of - your Chord, deſcribe 
the quadrant K 5 T, which divide into 6.equall parts in the points 
© © @ ©, through which points and K,draw che lines, K@,K@, 
8c. curring che EquinoQtiall E B in # # X * &c. Through theſe 
points # XK, &e<. draw right lines quite through your plain 
perpendicular to the <quinoCtialy which will be parallel co your lines 
of, V I,and XI,and will b:the true hours-of VII, VII, 1X; and X, 
then the like diſtances of VII and VII, fer aboye Vi, on the other 
(ide, and drawa parallel thereto, ſhall be the true hours of IIIL, and 
V. andthus have ycu all the hours of an Eatt dial truly drawn,which 
is from Fourin che morning, till Eleyen acnoon, and is the ſame 
with a Welt diall only namins che | bours contrary : for, 
. n the Eaſt diall 4, 5,6,74999, 10,11, in the morning, ace 
in the Welt diall 8, 7, 6, 5,4 3» 24 I, þ, 1n the evening. 

The Stile of cicher of cheſe dials, isa t in plate of brafle, made 
direQly of the breadth of the diſtance between the hcurs of VI, and 
IX, and mult be placed direftly perpendicular upon the line of 
VI, and ſo is your diall finiſhed, 


CHAP..V. 
Of upright declining Plains. 
Efore we come to draw the Houre lines upon a declining plain» 
ewo things are firft to be diſcoveredgvis. 
Ficlt. The height of the pole above the plain, which is the height of 
the Cock or Stile, E | SDS 
Secondly, The deflexicw, or diſtance of the ſubſtile from the' Me- 
ridian or line of Twelye a Clock, i : 


1. To finde the beight of the Pole above a.decli- 
- 62 ming'Plain.” 37 es bNg i eng otles ont 540 


Tz J x. = 4 \ of * "Ss .* at 
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- deferibe wr" A'B C, then your Latitude being 
dey; jomin,takt'itout of yort line of Chords, and ferirfrom 


Bro F, and draw the line E Dpatafittro'A' Bjcutring the line'A C 


in D 'thtn wich the Uiftance D-E, vii! the 'center Az: deſcribe che 


QuadianeGHR. Then BE yplgin co decline 30 deg. fec 


30degs/fidm BroFyin the Quadranc B EC, and draw the line F 
A cmting'the Quadravt'GHR in H/through which poiot H draw 
the line'S HN (partial to CA; and Uittingche Quadrant B E'C in 


; Ny fo ſhall thearchCNbe'the height of the' Pole aboye rhe plain, 


and in this example carzains 32 deg. 37'min. 


2. "To finde the Deflexion, or the diſtance of the 
Subſtile from the Meridian. bi 


Out of this figure , eake the di- 


Rance HS , *and ſer ir in -the line - [: i-Bos "> 

DE, from Deo K; throvgh-which'' x7 Be" 4 \s if 

point K,'draw the line AKL, cur: " Ae 

ting the Quad ant BC in Lz (0 T tn 

ſhall the arch CL be the diflanee cf + 

the- Subflile- from -the Meridian : | 

and in this Example will be found {| | 

to be 21 Cegrees 42- minutes. | Si 
poets B- GS. A 
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- » 14.:CHAP. VI. 


How to draw "the Homre-lines-upon an upright 


Plain declining.from the Meridian towards. 
the Eaft or Weſt. ee” 


VV TEwill here takefos Examle's South.ere& plainy decli-- 


4 


nj'g Edtwad zodegs 


Having, 


— 
Y | \ / Ith the tadius of your line of Chords, upon. A, 23 a center, 


| 
| 
| 


Having (by the Fifch Chapcer of this Book) found WF 
of (ycka; plaid to be 21. deg. 43 min, Andihe v ight- | 
(bythe ame. Chapter): co.be; 32.drg , 37M we may. pr | 
draw the CG TIN A 647, >a err ark big 2 03H 

With the radius of-yaus line of enabs Qeneex Caeſtribs 
che Circle XN SW; and ay draw SN chropghtthe Gemer © for 
the Meridion,en linef 4% Then thedefizxion bring found-r0 be 


21 deg. 42 min, {ct thaj ) 


on I to:Fgpnd-draw: the; line BC 

chroughrhe cencer to Gy, This ine xcpreſenatah he Sublidlar Linc 
of your Dugll, upor-whichJine.the ScileppCygkmubt.tiane Alt, 
our from your line of Chards take, 32 «ge. 37 min.the beighr.pf xc 
Scale, and ſer thar diflance fromEto H, and draw _ line CH for 
che Scils of yourDiall 5: ſo. £ TriangletE 2H 5 beyhe re 
otter for ie Cork of You? ok p MAPS Gb KP E 

The Subſtilar line E GbeildguthkryMtawdhelind NO Wifrongh 
the center C, and perpendicular to EG, This done, cake the dt- 
ance E H, (which is cquall tothe Stilts: height) and ſer that di- 
Rance from A to B, and from W ro-D.- : Likewiles take the diftavce 
from W to B, and ſer it from BioTJ. Theſe: thre points 1, .B and 
D, being found in the circumference df the Cucle' XN.5 W, lay a 
ruler from X co I and it will cue the fubfilar ne-E-Cbeipe :exrended 
1n the point G, which is the ceneer- upon which the equino@iall 
Circle mult be deſcribed, Againg ruler'laid-from-X to By will'curthe 
ſubſttlar line in F, and a fuler laidfrom X.ro B, will curche ſubſtitar 
in O, Now, if youter one foot of your-Go $an {and excend 
the other ro X or: W, younay deſcribe the EquinoRial circle X. O 
\W, wh'ch (if pou have nor erred in your former worke) will.paſſe 
exactly through the point O 1n the ſubſtilar line before found, In 
the next place, if you lay|aRukt frdth Bro N, it will cur the Equi- 
yrs circle in Þ, and a rulex laid fapm CG go Ry willcyp theſÞÞll 
T_T £ ok 
> Thefe thinps|beive'p:rforviedjths nexhiifabSoth draw che hour 
lines, which will be cafily eff:R:d if yo Remy \abe; former di- 
reQiones, | | Þ 


Firſt, from the poiax V 1: found , begir n ft ide -houre 
circle into 24 equatl pairs ts boy Goff "4 int Fe pres) 
ords and 


which you may do by taking 1 y&eg, out of your line of 
| = . : ſer 
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ſe; that diſtance on both fides- of Vacthe marks #3 * .bcs fo 
A ORRGY T7 08 houtt, 3 8. 
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> This Joj; Vyab hy Stubs on the cerier ©; and eyer eyery theſe? 
poins K-96 ce dividethe- equitzRiall Cirele mito 
x2 uncquall py poirits'@ @'@ S'&c,\ Now aciferfaid 
from F to eyery of theſe unequall points @ @ @ @,&c. will 
divide the houre circle into 12 other unequal] parts marked with 4 
5- 6. 7. 8.9. to. 11. 12, 1,08 the one fide of V, and with 2, 
3+ er ods of V, 
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Liftly, a ruler laid-from C cothe ſeverall points 4. 5. 6. 7. 8, g. 
IO. It. I 2+ 1.2, 3- andlines drawn by che {ide thereof they (haſll 
be che true houre lines belonging toſuch a declining plain of 30 deg, 
in che Latiaude of 51 dege 30 aun, Bur if you defire more hdtrs then 
x 2;the equinoRiall may be divided into, more _unequall parts, being 
continued beyond X and W,and if you will , quite round the whole 
Circle, bur chac is needleſſe without yeu would make 4 Daalls inthe 
makeing of oneas you may caſily do.For, 

The hours that are on the-Welt fide of che Meridian of a South 
Eaſt diall,being drawa through the Center, will make a North Wed 
diall of the ſame declination, And the hours on the. catt fide of the 
Meridian of a Such Welt diall; being drawa ttirough the center, 
will produce a Norch Eaſt diall of che fame declination, And 
Aziin, the reall houre lines of a S0.ch Ealt diall being drawa on 
2 cher (ide of the paper , andthe hours named by theur Comple- 
ments to 12, that is,tofor 2, 9 for 3, 8 for 4, &c, will make 
a South Welt diall of the fame declination. 
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CHAP, VII, 
How to place any upright dialltruly. 


LL upright dialls, in what oblique latizude ſoeyer have the 
Meridian perpendicylar to the horizon, wherefore to ſer 
your diall exa&t, hang a line wich a plummet ar the end 
chereof, and with a nail fixed in the line of 12 to- 
wards the top chereof, to hang the plummet upon,apply the diall ro - 
che place where itis to be fixed, ſothat the line and plummet may 


hang juſt down upon the line of x 2, neither inclining on one fide or 
the » the diall chus fixed if the declination; were truly.caken,and 


the dial tightly made y by the former .direRions, ſhallatall times(the 
Sun ſhining upon it) give you the up, hour ofthe day... 
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CHAP. vIIl. 
How to inſert the halve and Quarters of hours iz 
all dialls. 


TY halves and quarters of hoursare drawn in allplaines by 
the ſame rules, and the like reaſon, that the hours are inſerted, 
Therefore take notice that if you would inſert the halfe hours into 
any diall, you muſt diyide your EquinoAiall [Circle into 24 c<quall 
parts inftead of 12, andif you woyld inſert The quarters , then you 
mult divide it into 48 parts, and then proceed in all reſpeA, as you 
did for the whole hours. | & CIO 
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CHAP, IX, | 


Hop to finde the declination of any upright Wall. 

| He declination of a plain is an arch of the horizon com- 

| prehended berween the pole of che plains horizoniall line, 
and the meridian of the place. 

To finde this declination, ewo obſeryations mnſt be made, 
che Sun ſhining, and both at one inflane of time(as neer as may be, 
The firſt isthe horizoncall difiance of the Sunfrom the pole of the 
plain. The ſecond is the Suns Alticude. 

| Firtt,ro finde the horizonrall diftance. Apply the fide of a Q12+ 
drantco your plaimzholdiog ic ( as,neer as may be) horizontall,thar-is 
ro ſay, ley:ll, Then holdihg up 2'thrid and plutamet, which muſt hang 
at full liberty, ſo thac the ſhadow of che. thrid may paſſe direQly 
through th: center of the- Quadranc , then diligently nee! chrough 
what degree of che Quadrant che ſhadoyy paſſed, and count Goſh , 
grees from the fide of your Quadrate which is perperidircalagto 
plain, for thoſe degrees are the Horizoncaltdiftances © 0 rt 
* Sreondly; Arthe fame inftanit, take the Fuhs aſhrude, theſs two 
being heedfully raken, will help you cothe plains dccliniarion by+rh 
LEES 1 by is 04/by "13 544 $f 03 FUG 
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70 The Ronns Glaſs, 
Byche 7 er 13 Chapters of the Second Book find the Suns Azimuth. 
Then obſerve whether the Sun be berween the pole of the plains 
horizongall line and the Nor:h'or South paints, or not, 
_ If che, Sun be herween them, adde the Azimuch and hor). 'ontall 
dittance toge er,abd the fu of them is the declination of the Phan. 
Ifthe $un be not between them, ſubſtraGt the lefler of chew from 
the greater, and the difference ſhall be the declination of the plain. 
Theſe i ſhqw "ou! the any of Eyous Plajn declines; 
- b:ie 756 | 
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D hewing how to know whether, your olats cli” 
from: the hn towards either the Eaft 
or Weſt. 


Ou _ rake notice in your obſeryation, that if the Meridi- 

Y 3nvint ſallberween che Azinaich.and {thepole of theplairis 
horizontall fine, then doth the plain decline co the Coal Cor. 

erary to that wherein ;the Sun” is, that is ro ay,if the Sun 

be t> the Ealtward of the Meridiany the plaindeclines cothe _- 
ward, Bur if the Meridian poimt be not berween the. fore ned 
difiagce andthe. pole,of cthe-plain, then doth the plain decline > the 
lame ok! in which the Sur was 5 drehe thme os oblereation 
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\..G BE A P. XI, 
* Conceruing Polar Daals. 


' "Pak E192 made inal ets 23an Fat or Weſt Diatt 
. is madegnnely he line.of 6a clockin the Eaſt or WeliDiall, 
ts ———_— za the PolarDiall, che boure of 7.15 Ut] 8is 
2, ofg i$ 4; of 20 is-4, andiof 21-is 5. Alfothe h of 5 in 
the, Eaft or Weſt Dial 5 24.in the Polar,of 2 is zona © is goof 2 
7 18 7, 0; The. Cook of;chis Dall.is a: plate of Iran or 
Braſfe made of the breadth between I2and 3a \ cloock,and (et ſerpore 
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FT. 


TheSrawmane Gluſe:  , 171 
pendicular upo5 the line of 12/, asinthe'Baſt or Weſt Diall 1641s 
- upon the line of 6. In theſe Dialls the EquineQiall lineis to lie pre 
 raleito the Hortzon , and not tg be elevared axcordingia che gom» 
\-plemerr of the Latitude ofthe place gas in the Eaſt or Weſt Diall it 


1, 


* 
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$ ' @MAVTI/ HD. 
1% 1: Comperning  EquiuyShiall Dialls. . 


N EquinoRiall Diall is of all other Dialls, the mok eaſie-co 

| A ores if you deſcribe.a Circle ,- and divide it 1ngo. 4 equall 
., Parcs,and draw lines from .the center through eve Un ot 
thoſe equall pants,the lines ſo. drayn ſhall be the true bour@lines, 
' For the Scile of theſe Dialls, ir is no other bur a ſtreight Wyre 
ofariy lengrh ſer perpendicular inthe Center of the Ci.cle, whoſ® 


ſhadowfhall give che true houre of the Day. 
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CHAP. XIII, 


Of ſuch Plains as decline wery far from the Eaſt 
or Weſt towards the Meridian as 76, $80, or 


_. B5,deg.abowe which plains the Pole bath ſmall 


Elewation, 

Ce: plains as decline above 60 degrees the houre lines will 

-\,. << vexy clole cagether, ſo char if they be,nor exrended v2ry far 

Wet fem Ub chiirer thre wi be rio (tbe dates etWeen hour 

- andRours 15 co UE0211281 ofy yy TEWTES: "4 | 
__ y"1s i8cooyenience, there are: ſexgrall wayes, Fill 
SHMralh ky, ve ey h is NONE a Se tra tHar-is this, 

| Fade rb devopiorxall ova Jirgcſhert dfipaper; fix ic 


on ſome large Table or {mooth Flogy.of a. = Wb af the, Niall you 
are to mak? be very large,as 5, 6, of 7;footTquirezrhiiroy' the { 
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head T urn, London. 


SY The Seoungns Gloſes wy 
of along Ritfir laid ro-the Center and'every hour line, as; allaro the 
eas lines to = full excent pf the Table rl 
"4 youſſball findetheryto 'be of a -comperenc, Iargneſſe;, T 
otding-to che bignetle of your-plain, cur off the heues'. 7 jt and 
Subttte leaving the center quite our, and your work is finui..c 
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CHAP: X11 
Concerning: De dining Rec lining and "_— 
. Dials, 
A 


Y* ſhould now ſhew the manner'of rdewwirg reunt Thee 
upon declining reclining and inclining / plains, of which 
there are ſevcrall varieries,and many y cautioris,which i in thisplaee and 
at this cime,would be too many ro ennumerate 2 burif this which hath 
been already delivered concerning Upright deelinets ſhallbe kindly 
accepted, it ſhall animiaceme'to a3 he like for aH'other Pains wha:- 
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Ote, that this Scale and all other x. 
ments for the Mathematicks, are made 
" by Walter Hayes, at the” Croffe' dag- 

ers in Moore,Fields next doore tothe Popes 


